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ESTIMATING THE SHIFTING OF FROTECTION ACROSS SECTORS 
AN APPLICATION TO MAURITIUS 


David Greenaway* and Chris Milner** 


Introductican 


Diverse and frequently conflicting industrial and trade 
Policy measures are used in many industrializing countries. Some 
imports and traditional export may nominally be taxed, while 
other production (of non-traditional exports, for example? is 
subsidized. Such diverse measures are frequently applied in a 
piecemeal and ancremental fashion in response to diverse 


objectives and to changing problems, and without consideratiscn of 
the net impact of the measures on the overall structure of 
relative incentives. 


The” intention voreo the: ‘poelicy—maker’ may Ube. tel pretecvies: 
promote one particular type of industrial activity. Frotection of 
this activity will tend however to Wiepeerent another. DPS reba= 
tive incentives are altered and un- or under-utilized resources 
are not available, then relatively disprotected activities 
inevitably bear certain costs. 


These outcomes emerge because policy-makers invariably adopt 


a partial equilibrium perspective. The aim of a particular 
strategy or the impact of a specific measure is considered in 
isolation and without regard for general equilibrium effects. For 


example taxes on imports allow the absolute prices of import 
_abstitutes toa be raised. If we assume, in textbook style, that 
substitution in production and consumption is possible to and from 
importables, but also that domestic prices of other goods remain 
constant, then the focus is mistakenly only on the protection af 


importables and the restriction of imports tax 
nominally paid by importers or domestic consume i The 
partial analysis does not capture the producti i and 
> University of Buckingham, United FEingdom of Great Britain 
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Note: The research for this paper was conducted while the 
authors were advisors on a UNIDO-sponsored investigatian of 
industrial’ ’policy “im Mauritius, conducted by Maxwell Stamp 

ssociates. 
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price effects of the import tax outside the importables sector. A 
general equilibrium framework, by contrast, permits consideration 
of resource effects on other sectors and changes in relative 
prices. The relative price changes induced may mean that the. prot 
tection of importables is achieved by he (implicit) taxing of 
other domestic activities besides imports. Examination of the 
ways in which these burdens of taxes and subsidies are shifted 
onto other groups of producers and consumers ought therefore to be 
a critical element in the evaluation of policy: This is espe-— 
cially so when measures are used simultaneously ta promote import— 
substitution and export activities. 


This paper applies a general equilibrium framework developed 
by Sjaastad [1] and Sjaastad and Clements [21], and extended by 
Greenaway and Milner C23] toa the analysis of the shifting of net 


protection across sectors in Mauritius. Section A provides a 
simples. analytical «framework fon ozllustrating the eashiftznggget 
protection principle. Section B outlines the actual commercial 
and industrial policies of Mauritius. Section C describes the 


empirical methodology used to apply the model and the results 
obtained for Mauritius. Sections D and E evaluate the results and 
compare them with results from other studies. Finally section F 
discusses the implications of shift analysis for future trade and 
industrial strategies in developing countries. 


A. The analytical framework 


The traditional, general equilibrium model of international 
trade is usually based on two industries and two factors of prao- 
duction. Such a model allows us to predict which factor loses 

mom trade restriction and which gains. But since both factors 

are used in both sectors, it is not possible to examine the inci- 
dence of protection in sectoral terms. Import protection raises 
the price of importables relative to exportables, but nothing can 
be said about the incidence of protection across the sectors. Me 
a third sector is included, namely non-tradables, a second rela— 
tive. prices rat’ oo =the price! sof) nontradables vrelative  tovatread— 
ables - ais introduced. An examination of how an import tariff 
alters the price of importables relative to exportables, compared 
with the way in which it affects the price of non-tradables rela-— 
tive to exportables, indicates the true protection of importables 
and the extent of the shifting of the burden of protectian onto 
exportables and non-tradables.* The share or incidence of this 
burden depends essentially on the degree of substitutability (in 
demand and production) between importable products and those af 
other unprotected sectors. ** 


*#By introducing mon-tradables as the Point of reference far 
expressing relative prices, we are implicitly assuming that factor 
Proportions in nmon-tradables (H) lies somewhere between import— 
ables cM) and exportables CX. Substitutability is therefore 
between M and H or X and H, and not between X and M. 


*#*Burden can be experienced in both public finance and 
resource diversion terms. 


ted 


ie The shifting principle 


Table 1 below sets out some hypothetical changes in the prices 
of importables (F,), exportables (F,) and hame goods (Pp due In each 
case a uniform import duty of 45 per cent raises the domestic price 
of importables relative to the internal price of exportables (ini- 
tially assumed fixed) by 45 per cent.* In case (a) the relative 
prices Gf importables to home goods is unaltered, but the price of 
exportables and real income generated in this sector has fallen 
relative to both other sectors. The incidence** in this partic— 
lear case therefore falls totally on exporters. The tariff is 
then fully equivalent to an export tax. By contrast, in case ‘¢b) 
the price of importables rises by S per cent relative to bath 
exportables and home goacds. In this case the tax is shifted 
equally onto producers in both the unprotected sectors. Import— 
ables are protected fully relative to both other sectors, that is, 
the true protection conferred on the import substitute sector is 
equivalent to the nominal tariff of 45 per cent. Case (c) illus- 
trates an intervening possibility. The price of importables rises 
by 45 per cent relative to exportables, but only by 15 per cent 
relative to home gcads. The price of exportables falis by 30 per 
cent relative to home goods. Hives wabbhough «qbhe 9 tart £2.) Se st na 
tially {(mominally)>) paid for by importers, the ultimate changes in 
relative prices are such that 6&6 per cent of the tariff is shifted 


Table i. The impact of an hypothetical tariff 


increase of 45 per cent 


Alternative absolute price changes 
Ttem Case (a) Case (b) Case (c) 


Importables (F,,) 4S 4S 45 
Exportables (P,,) Constant Constant Constant 
Non-traded home 

goods (Fy) 4S Constant 30 
Shift parameter i oO ons 
True tariff o 45 faly.-S 
True subsidy — Ball o cg 


eee ETE SIE IS UIISSSSSI SEES Sn ES 


Note: Figures indicate percentages, except for the shift 
parameter. 


*This is a small-country case where the external price is 
given. 


**The incidence refers to the share of the tax rate; the tax 
base, that is, the share of importables in consumption, may differ 
between producers in each sector. When the incidence is shared 
equally between exportables and home goods, it is shared in the 
sense that the implicit tax rate on the consumption of both export— 
ables and non-tradables is the same. The actual burden will 
differ if the share of importables in consumption differs. 


onto producers of exportables as an implicit tax levied in the 


form of diminished purchasing power: the rest of the ultimate 
burden falls on producers of home goods the price of whose pro— 
ducts have declined relative to importables. The extent of this 


decline in the price of home goods relative to importables deter— 
mines the extent of the implicit subsidy to domestic producers of 
importables given by an import tax; the greater the relative fall, 
the larger the implicit subsidy. 


Ee The role of substitutional relationships 


Frotection of one sector must therefore "disprotect” at least 
one other sector, the nature and extent of the disprotection 
depending on the nature of the substitutional relationships in 
both production and consumption. For example, the internal price 
of importables relative to home goods can change little if the 
goods of these two sectors are close substitutes in demand and 
production. An initial rise in the price of importables will 
cause resources to be diverted from home goods production towards 
production of importables and demand to shift from importables to 
home goods, the resulting rise in the price of home goods tending 
to continue until the initial relative price is restored. An 
import duty must in this instance pull up the price of both import— 
ables and home goods relative to exportables. Hence the effects 
of the import tariff are similar to those of an export tax levied 
at the same rate. If, by contrast, the exportables and home goods 
are close substitutes in demand and production, an import tax must 
raise the domestic price of importables relative to both of the 
other sectors. Protection of import—substituting activities 
imposes costs in this case on all other sectors. 


= Countervailing distortions 


In many industrializing countries the desire to industrialize 
has induced simultaneous attempts at import substitution and ex-— 
port promotion. The actual, net effects of simultaneously oper— 
ating conflicting policies (in terms of their effects on internal, 
relative prices) will be considerably different from the intended 
effects. The protection of import—-competing activities in isola— 
tion disprotects exporters, while the promotion of exports in 
isolation disprotects import—-substitution activities. If import 
protection would, in isolation, result in a marked fall in the 
price of exportables relative to home goods, then the imposition 
of an export subsidy merely acts as a countervailing distortion. 


The extent to which export subsidies offset the effects of 
import duties on relative prices depends on the relative magni— 
tudes of the nominal rates of duty and subsidy and the nature of 
the substitutional relationships present in the economy. Tradi— 
tional exports of primary products are invariably raw-material-—- 
intensive or resource-intensive. As such one would anticipate 
somewhat limited substitution possibilities in demand and produc— 
tion between these and other sectors. By contrast, non— 
traditional exports, or exports of manufactures, tend to be 
labour-intensive and are therefore likely to have closer = sub-— 
stitution relationships with other sectors, in particular the 


cn 


differences in the proportion of protection which is shifted, with 
a higher incidence on traditional exports.* 


4. True tariffs and subsidies 


Tf import duties and export subsidies are used simultaneously 
the true rates of each will differ from their nominal rates. 
Since each instrument has offsetting influences on relative 
Prices, the net effects of policy can be evaluated by reference to 
how they alter prices relative to tie price of home goods. 


Consider table 1 again, where the nominal tariff is 45 per 
cene and the nominal subsidy is zero. We can use the change in 
the price of importables relative to home goods as a measure of 
the net or true effect of the tariff in protecting the importables 
sector. Thus: 


t*® = A(P,/Pp)? cet’) 
where t® = true tariff rate and the initial, pre-tariff price 
ratio 
Etre as i 
no iro 


In case Cad in table 1 the true tariff rate is zero, since pur- 
chasing power of importables in terms of home gcods is ultimately 
unaltered by the nominal tariff of 45 per cent. In case (65), with 
the price of home gcods unaltered the true tariff and nominal tar— 
iff are egual at 45 per cent. In the intermediate case repre- 
sented by case (cc), a nominal tariff of 45 per cent produces a 
Bee baritt efjonly, 11.35 per cent. 


Similarly, the true subsidy (s*) is defined as: 


s* = ACP,,/Fp) (2) 
is) oO 
where Puy Pe = 1 


In table 1 where the nominal subsidy is zero, the true subsidy in 


case (a) is s* = -O0.31 (approximation) (a negative, true subsidy, 
Gata d=s.) enaexport) tak. ot) about SO opersicent::. In case (b), s¥ = 
Ss = 9, and in case (cea. Se aeeeOu2se The negative subsidy oar 


export tax increases as the price of home goods increases relative 
to exportables. 


Thus the greater the shifting of protection from importables 
to exportables, the greater the disprotection of exportables, But 
also the lower the true protection of iimportables. The apparent 
perversity of this conclusion serves to emphasize the limitations 
of simultanecusly attempting to protect import substitutes and 
promote exports. The distinction between true and nominal pro- 
tection is in fact the key to understanding the hidden nature of 


%The burden is greater on traditional exports in terms of the 
tax shifted, although the resources that can be diverted may be 


limited. 


the costs of protection, and understanding why the failure of ex 
port promotion policies can be easily attributable to extraneous: 
factors. The fact that true protection is likely to be less than 
nominal protection not only reduces the security offered to the 
import—-competing sector below that expected, but also provides a 
motive for pressing government for further nominal protection. 
The erection of protective barriers tends tao be a continuous pro- 
cess, which never seems to satisfy importers. By contrast, ex— 
porters often appear satisfied with the promotion policies on 
offer, but are unable to identify a root cause for their difficul— 


ties. 


Sy. Deriving the shift parameter 


The raising of the absolute price of importables must raise 
the price of importables relative to exportables. The extent ta 
which the rise in the relative price of importables “taxes" export— 
ables depends on the extent of the rise in the price of home goods; 
the larger the increase in the prices of home goods relative to 
exportables A(F,/Fy), the greater the shifting of the burden onto 
exporters. Thus, assuming initial price ratios are unity, 


ACPL/P,,) = wh Pp)/P,) (3) 


= 
a 


where w = shift or incidence parameter and O = ws 


The shift parameter (w) will be non-negative and unity or tless. 
In other words, the price of home goods will not fall with the 
imposition of a tariff and will not increase by more than the rise 
in the price of importables.* Where importables and home goods 
are close substitutes in demand and production, the increase in Pp, 
(relative to F,} will tend towards the increase in Pp (relative ta 
/Py) and w will tend towards unity. Alternatively, w will tend 
towards zero if home goods and exportables are close substitutes 
and there is a small proporticnate increase in the price of home 
goods. The extent of the shifting of the incidence of protection 
onto exportables is therefore directly related to the value of wy; 
the higher is w, the greater the shifting effect. 


é. “True" protection 


We can now demonstrate the impact of nominal tariffs and 
subsidies where a country simultaneously uses import duties and 


export subsidies. (Again we will assume uniform rate structures.) 
Equations (1) and (2) show that what happens to the price of home 
goods has a critical influence on the true rates. The propor- 


tionate increase in the price of home goods (Py) following the 
imposition of an import tariff and export subsidy is composed of 


two elements; that part of the increase shifted on from the rise 
in the price of importables due to the tariff (wt), and that part 
of the increase shifted on rom the domestic price of export— 


ables due to the subsidy ((1i-w)s). That is: 


*The non-negative condition requires that there is no comple- 
mentarity between home goods and importables or exportables. 


~| 


Fa SRwereiiew) s j (4) 


where t = naminal tariff rate 
Ss = nominal rate of subsidy 
w= shift or incidence parameter 
Er t = s. we have the resuit that Py =" = 9s? the prices of all 


Goods ‘(tradables and non-tradables) have risen by the same Ere= 


pereion “and” na sector 1S protected because relative prices are 
unaltered. 


The case where t = 5 15 probably oF greater practical rele-— 
vance. The’ division of net (true) protectian now depends only on 
the value of w. The policy-makers can set the extent ta which 


actual or ncninal = exceeds nominal s. but they cannot influence 
the final relative price structure and therefore the true tariff 
and subsidv: this 1s determined entirely by substitutional rela— 
Eioenshios in the economy which are dependent On preferences and 
technological characteristics. We would expect w to be between 
zero and unity given the degree of substitutability that might be 
expected between the opraduction of distinct sectors. However . 
consideration of the impact of extreme values for w oan equation 


i4) iS instructive. if) eS aS then FP, = 5 and hame goods and 
exopartables are such close substitutes that their relative orices 
cannot be aitered. Since t = s tby assumption). the positive net 
protection (t#® = 0) for importables 15 paid for eaquaily By ex- 


parters and oproducers of hame aqoods (the true tariff 15, however, 
less than the nominal tariff. because the price of home goods has 
risen by the amount of the nominal subsidy, and. for the same 


reason, the true subsidy 1s zero). By contrast 1f w= 1, equation 
(4) establishes that P, = t: home goods and importables are such 
Elose substitutes that P,,/F, cannot be altered. Since Pee) > Ss 
‘By assumotian). then the entire burden of import protection falls 
on exporters. Sines Hy eeees aro rEne truce subsrdy fe negative 
anode the obrue ) tama “rere. I# wis eagual tao or near unity, then 
net protection of imoortables irelative to home gaods) i ihe 
tually impossibie; an import duty serves oanly aS an export tax 
(= negative export subsidy). From this examination of its pos— 
sible extreme values. we can give a clear interpretation toa the 
incidence coefficient iw). Pte is that part of net protection in 
the tariff—cum—-subsidy case that is shifted as an implicit tax on 
exporters. For a more formal derivation of the theoretical con— 


cepts developed in this section. see Siaastad Ci. 


Ee Industrial policy and commercial policy in Mauritius 


The current industrial and commercial policy of Mauritius has 
evolved over a number of vears and embraces a wide range of legis— 
lation and administrative measures. Many of the policies which 
are significant for the industrial sector, such as thase relatina 
to transport. education and employment are beyond the scope af a 
brief survey. The focus here will be on the broad strateay of 
trade policy as expressed in legislation and on the “nature of the 
instruments (fiscal and other) of trade policv. 


| 
cg 
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Va The legislative framework 


(a) Import substitution 


The Development Certificate Scheme was initiated in 17SsS — the 
current Legislation is set out in the Development Incentives) Act, 
1974 - and is designed to encourage the establishment of import 


substitute industries in Mauritius. Its primary objective is ta 
create employment in the manufacturing sector. Incentives to com— 
Panies with Development Certificates include a tax holiday on 
corporate profits, exemption for a period from income tax on aivi = 
dends, advanced factories, investment finance at preferential 
rates, investment allowances, and import duty relief (or exemp— 
tion) on machinery, raw materials and semi-finished products. 
Protection from foreign competition is given through tariff and 
quota restrictions on imports. 


In mid-1i982, 154 companies with Development Certificates were 
in operation, employing a total of about 8,600 people. The main 
concentrations of the manufacturing companies were in food and 
beverages and engineering. 


{b) Export promotion 


The Export Processing Zones Act (1970) was intended tG encour 
age the development of export—-based manufacturing and processing 
industry in Mauritius through investment by local and overseas 
interests. * The incentives offered to companies under the Act 
again include a tax holiday on corporate profits (longer than for 
Development Certificate status), exemption from income tax for 
distributed dividends (again for a longer pericd than in the case 
of Development Certificates) advanced factories, investment and 
export finance preferential rates, investment allowances and 
import duty exemption on machinery, components, raw materials and 
semi-finished products. 


By mid-19823, 133 companies were operating under the Export 
Processing Zones Act (1970), employing about 24,400 people, the 
major production and employment being in spinning, knitting and 
made-up garments. 


as Trade policy measures 
(a) Import duties 


The Mauritius tariff schedule identifies general customs duty, 
preferential customs duty and fiscal duty. Imported commodities 
age eSubject. togsfiscal. duty | and, general orn Preferential customs 
duty. All the major trading partners of Mauritius attract the 


preferential rate. The (unweighted) average nominal rates shown 
in column (a) of table 2 record therefore the visible (fiscal and 
preferential? duties. Progressively, since the Maal Se Os sy yack 


number af supplementary duties have also been applied to all 


¥There is no special geographical zone as such. Mauritius 
has encouraged the dispersal of establishments and specific 
factories and sites have been bonded and designated as within the 
Export Processing Zone. 


imports, including the import surcharge (10 per cent), the special 
levy (10 per cent) and stamp duty (12 per cent). Average nominal 
tariffs (by industry) which include these additional tariffs are 
listed in column (6b) of table 2. These nominal rates do not of 


course indicate the effective protection offered to domestic indus-— 
tries.* 


Table 2. Average nominal tariffs in Mauritius, 1980 


Activity Nominal tariff 
(a) (b) 
Reverages iss Dory 
Tabacco 300 See: 
Textiles iz AS 
Wearing apparel 48 80 
Leather products Zz 107 
Footwear 50 ie 
Wood products a a7 
Furniture 8s i2o 
Faper products 40 TAP 
Print? aig 14 48 
Rasic chemicals a Es 
Other chemicals = TE 
Rubber ae 85 
Plastic 20 ie 
Glass 40 = 
Base metais = 34 
Fabricated metals a2 54 
Lime etc- 21 53 
Non-electrical machinery ie) ay! 
Electrical machinery 4i ia 
Transport equipment 7O 102 
Watches and lenses a7 4? 
Arithmetic mean ines 86.2 
Note: Figures indicate percentages, except for the arith— 


metic mean. 


{b? DOuotas 


In additian to import duties levied for general protective 
and revenue purposes, specific quota protection of up to 80 per 
cent cf the domestic market has also been offered on a <discre— 
tionary basis to companies with Development Certificates. The 


*The authors did calculate comparable effective tariff rates; 
the estimated unweighted average effective rate ranging from 88 per 
cent toe 128 per cent, according to the measure of nominal duty 


used. 


extent and level of this type of protection is not highly visible, 
but these measures were commonly used during the period chosen for 
the empirical analysis and are likely therefore to have had a sig- 
nificant impact on relative prices. 


C. An econometric model of shifting in Mauritius 
1. Specification 
Multivariate regression analysis was deployed in order to 
estimate the shift coefficients. A variety of specifications were 
tested using several estimation techniques. 


Equation (3) can be expressed in continuous terms: 


PoP, = wl iP, =9PQ) S 


a 


where - denotes a proportionate change. 


a 


Given time series data on prices of home goods (Pp, importables 
(Py? and exportables (Pl), equatian {S? can be estimated as 
linear regression equation in double logarithmic form: 


ToqiPas Pf) = ate belagth, 7 Pay eed (6) 
where u is a stochastic disturbance term. 


The estimated coefficient 6b provides an estimate of the shift 
coefficient. 


= Data samples 


The principal data input, as we can see from equatian (4), is 
price index data on importables, exportables and non-traded goods, 
more specifically data on Mauritian prices of each of these activ—- 
ities. Some countries do prepare alternative price series far 
importables and exportables and sometimes even non-traded goods; 


this however is not the case where Mauritius is concerned. Price 
data, in the form of the Consumer Price Index, are extensive and 
comprehensive. Tt was possible therefore to compute composite 
price indices for importables, exportables and home goods from 
subgroup information. The components of the price index of import— 
ables for Mauritius are shown in table 3&. Both indices include 
five commodities which are unambiguously importables, and which 
enjoyed some degree of import protection. Since the consumer 


Price index changed in January 19469 there is one minor difference 
between the two baskets, namely the absence of footwear from the 
index in the earlier period. No subgroup or item which clearly 
applied to footwear existed for the earlier period, and it there- 
fore had to be omitted. Apart from this the two series are ident— 
ical. In designing the composite index for home goods, the guid- 
ing objective was the need to select items of consumer expenditure 
for which no actual or potential trade exists. Most commentators 
tend to focus on the output of the service sectors when discussing 
non-traded goods. This convention has recently been challenged 
since in countries which have contiguous frontiers a substantial 


amount of cross-border trade in services may GEEUT. Since 


lauritius has an island economy and there is ai substantial 
listance between it and other islands, such trade is not a problem 
nd othe use of services in the index of home goods is permis-— 
sible. The items included in the home goods index are listed in 
cable 3. Again there are five items in each compasite index. As 
vith the index of importables, the components for each period are 
firtually identical. 


Table 3. Construction of the composite price indices 


0 I Ss SS Es a SE a eee es eee ee ee ee 


Consumer price index 


rice reference numbers Commodity 
.ndex Group Subgroup description 


fa} Components of composite price indices 1969-1975 


[mportables Oo o5 Furniture 
Qo o4 Furnishings 
12) o7 Household appliances 
Ps 20 Alcoholic drinks 
ce cae Cotton yarns 
Non-tradables oO o4 Household operations 
= ad Shoe repairs 
4 Medical care 
Pe 79 Education and reading 
8 a5 Entertainment 
xportables 3 30 Men's ready-made 
clothing 
es a) Women's ready-made 
clothing 


ted 
La 
J 


ae Children's ready-made 
clothing 


(b) Components of composite price indices 1976-1982 


[mportables 1 on Alcoholic beverages 
and intoxicants 
=n O23 Furniture and 
o furnishings 
a O4 Household appliances 
and utilities 
a o2 Clothing materials 
4 oF Footwear 
Jon-tradablies 3 OS Household services 
7 4 o5 Miscellaneous 
clothing services 
a oO1 Medical care 
= Ss Education and 
reading 
=a 05 Recreation and 


amusement 


-xportables 4 1 Ready-made clothing 


ee 


exports provided the most interesting prob- 


Of all the indices, 

Lems - It is well known that the principal export from Mauritius 
for a great many years has been unrefined sugar, and recently an 
increasing amount of refined sugar. One might refer to this asa 
traditional export. One of the principal objectives of industrial— 
ization is of course to lessen dependence on this primary com-— 
modity and diversify into manufactured exports which, inter alia, 
can provide more stable export earnings, in other words, te divers 
sify into non-traditional exports. From the standpoint of re- 
source allocation, it is more interesting to consider shift anal— 
¥YSis with respect ta the non-traditional expert sector than to the 
traditional export sector. Traditional exports (sugar) are land—- 
intensive. There are limited opportunities for substitution away 
from sugar production into non-tradables and importables, and 
although shifting will take place, a_priocri one would expect it 
ultimately to affect rental values on land. In other words, shifts 
ing may impose a tax burden on sugar producers; but since the 
resources used- intensively in sugar ~production cannot be rede— 
ployed int importable or home goods production, there will be 
limited resource allocation effects. 


Three price 


traditional 
case of the 
for 


Ces 


free-on—-board 
these data were cnly available on 
the 
factors for traditional 
periad. 
distorted by the sugar price boom which 
observations 
ficient number cf observations for meaningful analysis. 
focus 
worrying. 
pericd, 

an index 


tricted 
HAS era et es 


of these 
principal 
unduly 
second 
namely 


Since Mauritius is an 
tional 
one commodity 


ay 
au 


non-tir 
tive 
duction, 
Sive data 


index for 
clothing 


used aS proxies for prices 
sensitive 
As we 
are homogensus, 


extremely 
Tete, 


quality. 


advantage, 
namely ready-made clothing. 
trade 
was the only manufactured export for which reliable 


exportables was taken as the price 
far both 


two for 
exports. In the 
consumer price 
and since, 
Instead, a 


indices of exportables were constructed, 
and one for non-traditional 
former, it was not possible to use the 
Sugar since this refers to refined sugar, 
its domestic price is rigidly cont 
the xport price was namely an export unit value 
sugar. This series constructeaq from Mauritian 
Value and quantity data. Unfortunately, however, 
quarterly basis, which res-— 

observations available. Moreover, shift 
exports could only be estimated for the 
xport unit values for 1973, 1974 and 1975 were 
occurred then. The loss 
(with quarterly data) resulted in an insuf— 
Since the 
is the 19745-1982 period, this is not 

Nevertheless, to reinforce the analysis for the 
a second index of traditional export was deployed, 
of unit values for sugar and tea.* 


xports 


4 
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rolled. 
used, 


was 


a 


number of 


of analysis 


industrial 


—_ 
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the number of 
exports 1 perforce limited. There is, however, 
in which Mauritius unambiguously enjoys a compara— 
and which is clearly a manufactured exportable, 
Close and careful inspection of pro- 
consumer price data revealed that this in fact 
and comprehen— 
Consequently, the price 

index for ready-made 


izing economy, 


and 


existed for both subperiods 


periods. 


unit values 


are rightly regarded with suspicion when 
Of manufactured commodities. They are 

to changes in product composition and product 
dealing here with primary commodities which 
not seen as being a particular problem. 


= 


<a Time periods 


Tn any time series analysis directed at evaluating the ef- 
fects of policy a time period which is sufficiently long to permit 
the possible effects of policy to be manifested is Clearly desir-— 
able. In the Mauritian context it is especially interesting since 
Bie (period covering) the late 1940s through to the early 1980s 
Spans several policy regimes as we saw in section B&B. Reliable 
Fansumer price data are available continuously back to 1942. The 
Series is not however continuous and falls into the following 
three distinct subperiods: January 1962-June 19746; July 1974- 
December 1982; and January 1982 to late i982. 


The base for each of these subpericds differs (Jantar: 19625 
January to June 1975 and July to December, 1981 respectively). 
Furthermore the composition of each basket is different as are the 
Weights associated with specific items. TG complicate matters 
Further, indices for the post-1974 period are compiled at the sec-— 
Cien and subsection -levels of aggregation. By contrast, in the 
me-1976 peried indices are only compiled at the section level, 
although raw data for computation of indices at the subgroup level 
were available. In view of these data constraints, it was decided 
to work with two subperiods, namely January 1949-June 1976 and 
July i975-December 1982, with particular emphasis being placed oan 
the latter given the greater reliability of data and their greater 
potential significance from a policy standpoint. This satisfied 
the objective af covering the change-over of policy regimes. 
Since the data being used were monthly data they provided an 
adequate number of observations for each subperiod (78 for the 
later pericd and 8& for the earlier period?>?. Fram a technical 
standpoint, splitting the period into two subperiods avoided the 
Bossibility of introducing further biases into the series through 
rebasing without reassignment of weights. 


4. Results 


Table 4 shows the results of estimating equation (6) for non- 
traditional exports using ordinary least squares (OLS) methods. 
Equation (1) in table 4 reports the coefficient estimates and 
summary statistics for the 1974-1982 subperiod, while equation (2) 
refers to the subperiod 1949-1974. As is clear from the estimates 
Bt 9b, these results suggest that for both subperiods approximately 
two thirds of the cost of protection is shifted to the export sec— 
tor in Mauritius and takes the form of an implicit export tax. 
Interestingly, these figures are similar to those reported for a 
variety of Latin American industrializing economies (see table 
6). There is clear evidence, however, that the residuals in both 
equations are autocorrelated. Durbin-Watson statistics Gf 9.36 
eal 7 rode) ewand 0. 21 for 1959-1975) are consistent with 
pasitive autocorrelation in both series. Since we are dealing 
with monthly price observations, this was to be expected and 
Slearly means that the coefficient estimates are inefficient. 


In order to correct for autocorrelation the model was re- 
sstimated using the Cochrane-Orcutt procedure. This commences 


Table 4. Estimation of shift coefficients: 
non-traditional exports 


See _ eri. eet 84s 6 ope Be eee ee eee 
Eguation Estimation 
number a b R= DW N Period procedure 


ee ee eee ee 


Gip 6.913535 0.5636 0583 0.36 73 LIF GS1S8S OLS 
(S.650c | fC 1599) % 

{2} -9.032 0.672 Opes Ont 8&6 1969S SS GLS 
1 On Fone CAS. 9S) 

{3) 09,0036 9.5895 0.42 foes 73 197 S319 82 co 
ee atl) ee aera Le 

{4} 9.0005 0.4785 O,20 2a O02 86 1959-19825 CO 
{Ona7) (4.52)% 


Notes: CO Cochrane-Orcutt estimation 
DW Durbin-Watson 
OLS Ordinary least squares estimation 
* Statistically significant at 1 per cent level 
£ values in parentheses. 


from the assumption that the autocorrelation takes the form of a 
first-order autoregressive scheme, as follows: 


wheme 1) aor wl 
and €, ~ ,N(0, 1) 


The Cochrane-Orcutt procedure regresses the OLS residuals on 
their lagged values to estimate r, as follows:* 


*Equation (8) is derived as follows: 
assume 

Dae = Pie set Xp + Up (i) 
Logs <P .,/ Ps) 


where Ye 

A¢ = log (Po/7P.3 
taking first differences 

iit oe Weha t ae eel ER wes Up—4 Cri? 
multiplying both sides by r 

Faveey of By rBz~X¢—-y + ruzp_y a ie tt) 
subtracting (iii) from (i) 

VESEY $= Ory Cl) ae By txXe— XS = Et (iv) 

since 


Ep = Ut = omutpey 


er = rer_4 HEL (8) 
- is then substituted into the generalized shift model: 
Log dPhfPs) = FLlagiPaiPeleta = a(i-r) 
 belogéP p/P). > PllagtP,/P,,)-ijJ3+e (9) 
Pquation (9) then becomes the general estimating equation. The 


revised coefficient estimates for non-traditional exports using 
the Cochrane-Orcutt technique are set out as equations (2) and (4) 


Phew tab] eee 3 The estimated shift factors are lower than those 
reported above using the OLS methodology. Nevertheless, equatican 
(3) Suggests that for the period 1974-1982 59 per cemt of the cost 
Era protbection as. shifted 1m the farm of) an) export tax. The 


estimated) coefficient :is statistically significant at the 1 per 


he overall explanatory power is reasonably good 


ets. ¥' [af 

— = ke ra & ws 
Wace at | &- Bt SOLAS). Finally, given the DW statistics of 2525, 
the null hypothesis of mo positive or megative serial correlation 
cannet be rejected.* 


Equation {4} Gives the results of the Cochrane-Orcutt estima- 
Bion for the 2969-1976 | period. &s we can see, the difference 
between the OLS and the Cochrane-Orcutt shift factors is greater 
for the 1969-1975 pericd than for the 1974-1982 period, suggesting 


that autocorrelation was more problematic in the earlier period. 
Nevertheless the 6b coefficient is statistically significant at 
1 per cent and suggests that SO per cent of the cost of protection 
is shifted in the form of an implicit export tax. From the stand- 
point of incidence analysis, the contrast between the 1969-1975 
and 19746-1982 periods suggests that the extent to which import 


we 


*In order to explore the robustness of the estimated shift 
coefficient additional explanatory variables were included, namely 
{log Pn/Py) and {log (PoP 2) 2) . The former variable may indi-— 
cate whether there are non-linearities in the relationship, while 
the latter may indicate something about speed for adjustment of 
the prices of home goods relative ta imports. The full estimating 
equation therefore becomes: 


log (Py/P,) — FLLog(Py/P,)-1] = ali) 
+ bflog(Pp/Py,) — FLlog(Pm/P,)-113 
+ clog(Py/P,) + df£log Py/P,)-11 


In the event, none of the estimates of c or d turned out to be 
statistically significant and the overall explanatory power of the 
model altered little. What is striking, however, is the impres— 
Sive stability of the shift coefficient. Its value increases to 
around ©°.645, which was the estimated OLS value, and is almost 
identical across all four equations. All of these coefficients 
=a Si gnatvcauptewadteethess, Baeqegcent level, and the Durbin—-Watson 
statistics again mean that the null hypothesis of no autocorrela— 
tion cannot be rejected. 
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fe) Given the magnitude of the estimated shift coefficients 
inevitable that industrialization through development of the 


S&S inmnéeévita 
export sector is being adversely affected by a highly protected 
import substitute sector. 


The importance of these results should not he underestimated. 
They suggest that there is inconsistency in the deployment of 
policy instruments. & variety of incentives are provided as in 
ducements to potential investors in the export . sector through the 
Export Processing Zones Act 197077 In practice, however, these 
appear to do little mere than offset to some extent the dis- 
incentives ts invest in that sector which are provided by the pro- 
tection conferred on the import substitute sector. Furthermore, 
the incentives to exporters have remained unchanged for a consider— 


able period of time, while the protection conferred on the import 
substitute sector - and hence incentives to invest in that sector 
and disincentives to invest in exporting —- have increased. The 
net effect of this has probably been to induce resources into 


£ 
: f 
import-competing activities rather than export activities. Not 
only does this result in resource misallocation in a static sense, 
in a dynamic context it provides limited opportunities for indus— 
trialization. 


Es Estimates of shifting in other developing countries 


Attempts have been made in a number of studies tao estimate 
shift factors using the methodology outlined in section C: 
Sjaastad [£4] and [£5] for Argentina and Uruguay, respectively; 
Diaz £o2 for_El Salvador;,Fendt. E72 .ter Brazil; Gareira £8) Siam 
Columbia; and Sjaastad and Clements [2] for Chile.*® The results 
of most of this work are in fact summarized in Sjaastad and 
Clements C23, but the essential features are noteworthy for 
purposes of comparison with the above analysis of shifting in 
Mauritius. 


The summary results of other work are presented in table 4. 
The time periods covered are in some cases longer than that de- 
Ployed in the case of Mauritius, although it must be recognized 
that in many of these cases annual (as for Argentina) or quarterly 
fas for El Salvador) data were relied upon. Thus the present 
study had as many degrees of freedom as most of the octher work. 
Conventions with respect to the construction of the price index 


also vary from study to study. In some cases single-product 
indices are relied upon, in others multi-product indices are 
deployed. Moreover , in some cases exportables refer to tradi- 


tional exports and in others to a composite index of both. 
Although results are available for only six other developing coun-— 
tries, all Latin American, they do at least encompass a variety of 
time periods and rely upon alternative data bases. 


As may be seen from table 4, estimates of the Proportion of 
import protection which is shifted in the form of an implicit ex— 
port tax vary from 53 per cent in the case of Uruguay to 95 per 


*The only attempts to apply shift analysis to developed market 
economies have involved the United States and Australia. One 
interesting feature of these studies has been the attempt to esti- 
mate w directly from general equilibrium models. 
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fent ame the cas (Glombia, with the unweighted mean being 
er cent. hires S sreported above efor —Mauritius ‘are mot 
yY at variance with these findings. The estimated shift para-— 
for non-traditional exports is lower than the mean for both 
= (49 - per cent for 1949-1974 and S59 per cent for 1974-1982), 
that estimated for traditional exports is greater (aie) SS—8S 
jer )6hl Cent) .# In line with previous Werk, Gur analysis suggests 
shat a substantial proportion (at least half) of the protection 
sonferred on import substitute activities is shifted in the form 


no o 
in 
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sf an implicit export tax. Since (to the authers' knowledge) this 
is the first attempt to estimate shift factors for a non-Latin 
american developing country, the results are particularly inter- 
esting. 


FPF. Policy implications of shifting analysis 
Much of the theoretical and empirical analysis of industrial 
and commercial policy in developing countries is founded in par- 
Fial equilibrium analysis. Thus one might be concerned with the 
Pamking of instruments of intervention to meet specific objec— 
Fives. For example, the World Bank i858 Eurrantiy attempting to 
g@rsuade Governments of the superiority of tariffs over quotas 
{see Krueger [97], Baker ee Another direction of analysis which is 
Jartial in spirit is the estimation of effective rates of pro- 
rection, since this indicates something about relative resource 
Bulls between protected industries (see Corden [iil and Greenaway 
Be Ae Yet another area of interest is the design of effective 
Sxport promotion policies. 
Table 6. Estimates of the proportion of import 
protection shifted to implicit export taxes in 
— Latin American countries 
sountry Period Percentage shifted 
Hruguay January 2964-Octeber 1979 aes 
shilie July 1959-December 1980 ES) 
Srgentina 1SS5=1e77 cai ra 
=1 Salvador First quarter, 1962- 
fourth quarter, 1977 rie) 
Brazil 1S50— trae 72 
“oclombia January 1970-December 1978 Pies) 
Average &? 


Source: Compiled from Clements and Sjaastad [2], table 1. 


#The burden in public finance or shifted tax terms is greater 
3 the traditional xport sector. Greater substitutability 
setween the home goods and non-traditional export sectors means 
Ehat import protection may divert more resources from the produc 


Kien of manufactured exports. 


Shifting analysis is not a substitute for such© -panhiall) analg 
yses but rather serves to complement them in an analytically use7 
ful manner. Although partial analyses of effective protection, 
tariff equivalents etc. provide a great deal of detailed infor— 
mation relating to intervention in particular sectors, by their 
very nature they do not permit one to evaluate the consequences of 
intervention at the sectoral level. By contrast, shifting anai— 
yeis (permits (us Jota fecus Sion)) the) nelative price effects of all 
interventions across sectors. This ability of the technique to 
focus on ex post general equilibrium effects has a number of 
important implications for policy evaluation and formulation. 


First, the technique permits one to make explicit the rela 
tive price effects of invisible as well as visible interventions. 
For example, as long as quantitative restrictions have relative 
price effects, these will influence the value of the estimated 
shift parameter. Without having to undertake the very demanding 
(and resourse-intensive) exercise of estimating individual tariff 
equivalents of quotas, one can gain some guidance as to their sec— 
toral relative price effects {along with tariffs) through the 
shift coefficient. 


Second, through the medium of the true tariff and true sub— 
sidy concepts one can establish the true protection given toa 
particular sector. As long aS separate incentives are given to 
different sectors, true protection will be tess than apparent 
protection. 


Third, the technique allows one to make explicit the cancel— 
ling; or offsetting nature, of many interventions. Since most 
economies tend tc pursue simultaneously policies of import pro- 
tection and export pramotion, this is an important feature of the 
methodology. 


Fourth, leading on from the above, the technique emphasizes 
the need to design consistent policies in order to meet a given 
strategic objective — whether this be import protection or export 
promotion. 


Fifth, by focussing on relative prices across sectors, one 
can infer something about relative investment incentives across 
sectors. From the standpoint of explaining why non-traditional 
exports fail to grow at a rapid rate despite apparently genercus 
incentives, this is extremely useful. 


Sixth, the analysis suggests that if the overall objective is 
export promotion, then one of the most direct routes ta this goal 
may be simply to alter relative incentives through import liberal- 
ization. 


One can usefully apply some of these ideas to the case of 
Mauritius. As outlined in section B, there have teen endeavours 
to protect against imports and promote exports simultaneously, 
through the Deveiopment Certificates and Export Processing Zone 
Provisions respectively. Although the incentives associated with 
the latter are superficially generous and certainly contributed ta 
the impressive growth of some non-traditional exports (mast notably 
Clothing) during the 1970s, there is manifest disappointment that 
the provisions of the Export Processing Zone Act (1970) have nAct 


peen more successful, especially with regard to fostering local 
investment in exportables. Coupled with the widespread recag— 
sition in official circles that, as a classic small open economy, 
export promotion is fundamental to any industrialization prog- 
Tamme, this has been viewed as a cause for concern. 


The evidence of the econometric analysis of section C sug- 
gests that ai central reason for the less rapid than expected, and 
currently decelerating, growth of manufacturing exports is the 
incentives which are provided to invest elsewhere. The results 
suggest that the incentives to invest in importables may offset to 
Some exent the incentives ta invest in non-traditional exportables 
By Operating in large measure as an export tax. Not only are aver— 
age (nominal and effective) import tariffs relatively high, but 
quota protection is an integral feature of the Development Certifi- 
rates programme. The estimated shift coefficients suggest that 
this is an altogether more attractive package for local investors 
than those provided under the Export Processing Zone scheme. 


Gs Concluding comments 


This paper has been concerned with estimating the general 
equilibrium and relative price effects of industrial and com-— 
mercial policy in Mauritius. The objective of the estimation was 
tG comment on the net relative price effects of policies which are 
applied simultaneously to protect against imports and promote 


exports. The analysis suggests that between 49 per cent and 
BS per cent of all intervention operates as an export tax, depend- 
2nG on whether we trea exportables as traditional or non— 
traditional. Tt ais likely that the net effect of these policies 


is to induce resources into import substitution activities and 
ayeay from export promatian activities. 


if, however, the strategic objective of policy is export pro- 
motion, which is probably the more reasonable assumption in the 
rase of Mauritius, then policy is clearly nat having the desired 
ronsequeances. If one takes the view that the long-term prospects 
for industrialization are likely to be more promising if this is 
Bursued through a strategy which gives greater emphasis to export 
promotion, and this is a view which has much to recommend it, then 
the implications of this analysis for policy reform are clear. In 
order to attract resources into the export sector one must either 
provide additional incentives to offset current disincentives, or 
seduce current disincentives, or both. The latter option is 
Flearly the more efficient; unfortunately, however, it is also 
politically the more difficult one. 
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OVERVIEW OF THE MICRO-ELECTRONICS INDUSTRY IN SELECTED 
DEVELOPING COUNTRIES 


Sean Eamon Lalor* 


ne SS BON 5) She 


MICRO-ELECTRONICS TECHNOLOGY, INDUSTRY AND TRADE 


-roduction 


The micro-electronics revolution could be said to have begun 
fh the invention of the transistor in 1948 and the subsequent 
jlacement of the thermionic valve by it as the basic electronic 
fice. Semiconductor technology has since developed dramatically 
J equally far-reaching advances have been made in software, the 
“ond Basic technology. 


The combination of semiconductor and software echnologies has 
flled a revolution that has created vast industries producing 
apletely new products and services: 

Consumer products; 

Computer systems; 


Telecommunications systems; 


Industrial equipment etc. 


2 markets for these new electronics products and services are 
"ge with high growth rates and are fiercely contested, primarily 

he developed economies of the United States of America, Japan 
1 Western Europe. 


The widespread application of these technologies and their 
sducts has fundamentally changed traditional ways of doing 
ngs. This change has effects in many areas of endeavour 
-Oughout the world, not only in the developed world But also 
‘i easingly in developing countries. 


Governments everywhere now recognize the importance of what is 
pening and the question is no longer: "Is this of interest toa 
"but “What must we do in Gur specific circumstances to maximize 


DN 


> benefits from this new technology and minimize its threats? 


The technological, industrial and trade background is sketched 
the first part of this paper and the following issues are dealt 
ns 


*Head, Policy and Planning Group, National Board for Science 
Technology, Shelbourne House, Shelbourne Road, Dublin 4, 


land. 


co 


Ca) What is the state of the art of this technology and wher 
is it going? 


(Bb) What are the dimensions and nature of the industry ant 
trade it has created? 


(c} What policy measures are employed by the Governments o& 
developed countries to promote the industry? 


Technology 


There are many ways to segment the industry: technology i: 
discussed here under the headings semiconductors, software, com 
puter and telecommunications systems and other applications. 


Semiconductors 
Electronic components are now based on materials such as sili- 
con, germanium and gallium arsenide, which have semiconducting 


properties. Three categories of device may be distinguished: 


(a) Discrete components such as transistors, rectifiers ant 
diodes; 


(b) Integrated circuits (ICs), for example, microprocessor: 
and memories; 


(c) Special purpose devices and circuits. 

The rate at which semiconductor technology is advancing may be 
illustrated by the evolution in the scale of integration of ICs 
{see figure I). Different degrees of integration (number of tran- 


sistors per chip of, for example, silicon) are described in table 1. 


Table 1. Definition of degree of integration 


Number of 
Degree of integration transistors per chip 


eee 


Small-scale integration (SSI) 20-80 
Medium-scale integration (MSI) 300-800 
Large-scale integration (LSI) 3 000-8 000 
Very-large scale integration (VLSI) 30 000-100 9000 
Ultra-large scale integration (ULSI) About 1 million 


SSS SE ee et eee 


In figure I, 454K RAM, for example, means a chip containing 4&4 
kilobits of random access memory, which is a device for temporarily 
storing data. Chips containing 256K RAMs are already commercially, 
available in volume, and 1 megabit RAM chips should be commer- 
cially feasible in the next few years. 


Even though the scale of integration per chip has increase 
exponentially with time, the costs Per chip have fallen drasti- 


cally. Figure II shows two characteristic curves for the evolutioar 
of integrated circuits. 


Figure I. Evolution in the scale of integration 
of integrated circuits 
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Figure II. Characteristic curves for integrated circuits 


A. Number of components per chip (log scale) 
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B. Cost per chip (cents) (log scale) 
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These advances have occurred following substantial investment 
by companies and governments in research and development (R and OD: 
on materials, and on the design and fabrication of devices. Typi- 
cal industrial R and D investment amounts to about 7-10 per cent a 
sales in the United States and up to 15 per cent of sales in Japan. 


Software 


Limiting the analysis of micro-electronics to the semiconduc- 
tor industry would give a very inadequate picture of its scope. ii 
is the combination of electronics hardware and software into sys: 
tems and applications that gives the sector its importance. 


Software, defined as sets of purely conceptual data and in 
structions, is at the heart of all types and sizes of informatio 
technology applications. Computers and word processing systems 
industrial automation systems, data banks, communication and tele 
communication systems, electronic fund transfer systems, industria! 
Products based on micro-electronics, air, sea and road transport 
control systems and various national defence systems are all built 
around and operate via their software. 


The scope and pace of micro-electronics applications is lim 
ited by the state of the art of the software. There’ ois “much tall 
of a software bottleneck, which is, perhaps, most graphically il- 
lustrated by the well-known figure III, showing the evolution o- 
the partitioning of costs of systems between hardware and soft- 
ware. Whereas the costs of components have fallen millions o- 
times and of system hardware thousands of times, software cost: 
have remained constant in the last two decades. 


Software development is skill—-intensive rather than capita 
intensive, but it is still very expensive, with, perhaps, thousand: 
of man-years of development required for major new systems. In- 
creasingly large sums are being spent by industry and government: 
in this area. The European ESFRIT programme will have a Signifi- 
cant component dealing with software. The Japanese-initiated Fiftl 
Generation Computer System (FGCS) will make major and far-reachin 


vances in software technology over the next decade. The Stra- 
Gic Defense Initiative (SDI), sponsored by the United States 
partment of Defense, iS expected to be a major Gdreiving, Korcel im 


i@ development of software technology in the next five to seven 
ars. 
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Computer and telecommunications systems 


Computers have become more powerful, faster, smaller, more re- 
able and cheaper over the last two decades. With the advent of 
e microprocessor, the new generation of microcomputers can today 
ve comparable performance to some of the mainframe computers = and 
nmicomputers of earlier times, while being many times less ex— 
nsive. In general, it can be said that from 19450 to 1980, the 
fectiveness of computers increased by a factor of 20, whereas the 
st declined by 190: a 2,9000-fold improvement. 


Technical development continues rapidly and in the United 
ates, where the industry continues to dominate world markets = and 
ere companies typically spend about seven per cent of sales 
venues on R and D, new much improved systems will continue to be 
troduced. Japan is developing a new supercomputer, which should 

1,000 times faster than currently available machines. 


The Japanese FGCS is largely based on the implementation = of 
dically new software in VLSI. The proposed new concept is based 
Prolog, a language used for artificial intelligence applica— 
ons, and will use inference techniques in the development of ex— 
rt systems. Whereas current computers can perform 1,000-10,000 
the logical inferences per second (LIPS) required in expert sys-— 


tems, the goal for the 1990s is to perform 1900 million to 1,06 
million LIPS. Another goal is to build a data flow machine cor 
prising 1,000-10,000 processors, a storage Capacity of 1-10 gige 
bytes and a speed of 1,900 million to 10,000 million instruction 
per second. 


Current developments in telecommunications, invelving digite 
switching and transmission, optical fibre technology and satellit 
systems, are enabling a wide range of new communications and infor 
mation services to be provided. Many PTTs are planning to intre 
duce integrated services digital networks (ISDNs) over the nex 
decade or 50, in which all information, whether voice, data, tex 
and still or moving pictures, will be distributed to users over th 
same digital network. 


Development costs for telecommunications systems are compara 
ble with other electronics—based systems. For example, it has bee 
estimated that about $1,000 million is required to develop a ne 
digital switching system. This development cost is too large fa 
even the largest European country to recoup from sales on its ow 
domestic market. 


Other applications 


Computer and telecommunication systems are applications oa 


micro-electronics that have produced huge new industries. Such 
however, is the nature of the technology that it can be applied i 
an extraordinary variety of ways in many kinds of activity: manu 


facturing, service, commercial and social. The censtraint on it 
application lies more with the imagination of the developer tha 
with technical limitations. 


Many new products are being introduced as a result of the ap 
Plication of micro-electronics: word processors, intelligent in 
struments, process controllers, games etc. However, the proces 
improvement resulting from such applications is seen to be at leas 
aS important because of the enhanced efficiency and the ability t 
remain competitive in avery wide range of conventional manufac 
turing and service sectors. 


Much attention is being focused on the manufacturing environ 
ment, with computer aided design (CAD) and computer aided manufac 
turing (CAM) undergoing significant development. CAM encompasses: 

Numerically controlled machine tools; 

Automated manufacturing systems; 

Automatic monitoring and reporting systems; 

Automatic warehousing; 


Industrial planning and control; 


Industrial robots. 


Once more Japan, the United States and Western Europe, throug 
national programmes and through the ESPRIT Programme, are investin 
heavily in R and D in this area. 


dustry and trade 2 


Semiconductors 


World production and consumption of semiconductors amounted to 
out $20 billion in les. 


The United States and Japan are net producers of semiconduc— 


Irs. The United States produces nearly two thirds and consumes 
out one half of world production. Japan produces more than one 
larter and consumes less than one quarter. The United States 
tually imported #4 billion worth of semiconductors in ERS tele 


ach #3 billion was from United States offshore facilities in four 
shan countries: Malaysia, the Philippines, the Republic of Korea 
id Singapore. 


Western Europe and the rest of the world are net consumers of 
miconductors. Whereas Europe consumes about one fifth of total 
mld production, it produces less than half of that amount. The 
st of the world consumes less than 10 per cent and produces about 
per cent of total world production. 


Electronic equipment 


Although semiconductors are critical components of electronics 
‘stems, they may constitute a relatively small fraction of total 
uipment and systems coast. Telecommunications equipment, for ex- 
ple, had sales in 1984 of about #59 billion (estimated to be #100 
Tlion in 1990), whereas the value of the semiconductors used in 
iS equipment is approximately #2.5 billion. 


The total world market for electronic equipment is currently 
fe than #400 billion and is growing rapidly. Consumption of 
ectronic equipment in the United States is broken down by = sub-— 
ctor for 19984 with projections for 1987 in table 2. 


Table 2. United States consumption of electronic equipment 
(Billions of dollars) 


ibsector 1984 1987 


a 


ita processing and office equipment 7920 A. BD 
ftware tare 24.6 
nsumer Fei See PEGA S] 
mmunications 1G Ge cay hale as 
dustrial and military aye 70.6 

Total 184.0 2 pi 
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Source: Electronics, January 19784. 


]@ anticipated high growth rates in data processing and office 
uipment and in software are particularly noteworthy. 


Equivalent data for Western Europe and Japanese fomoe1934 sham 


given in table &. 


Table 3%. Western European and Japanese Consumption 
of electronic equipment in 1984 
(Billions of dollars) 


Subsector Western Europe Japan 


Data processing and office equipment 60.5 41.8 
Consumer Eres | PusZ 
Communications 12.8 ei 
Industrial and other picarsss} FAC fa) 

Total 104.9 Pap ines 


Source: Electronics, January 1984. 


Policy measures in developed countries 


This section contains some brief indications of the policy. 
measures used by the Governments of developed countries to promot: 
the growth of their micro-electronics industries. Three region: 
are discussed separately: Western Europe (primarily the member 
States of the European Economic Community (EEC)), Japan and the 
United States. 


Western Europe 


Western Europe is a collection of sovereign States, each o 
which promotes its own industry with its own national programme. 
In addition to this, the member States collaborate and co-ordinate 
their activities in certain areas. 


The measures adopted by Western European Governments to pro 
mote their industries may be categorized under the following head- 
ings: funding of R and D and other industrial support; promotiai 
of awareness; and use of public purchasing. 


The Governments of the 10 EEC member states spent abou 
2.25 billion in support of its micro-electronics industries durin 
1984. The national programmes of the United Kingdom of Grea 
Britain and Northern Ireland and the Federal Republic of German 
are large, that of France being even larger. 


The support is directed towards the following categories o- 
activity: pre-competitive research; product-specific development: 
and other industrial support. 


The sums directed to pre-competitive research are roughly on 
tenth of those devoted toa Product—specific development. 


The areas of micro-electronics receiving most of these funds 
“2: components; opto-electronics; telecommunications;: information 


acessing; software engineering; and computer integrated manufac— 
Iiring. 


The necessity to raise the level of awareness of the value of 
2 application of micro-electronics in order to increase the ef— 
Ciency of processes and the functionality of products is widely 
scognized by European Governments. Most countries have explicit 
avernment—funded programmes to meet this need. A total of about 
S00 million is spent by EEC member states on these programmes. 


Most EEC member States use the substantial purchasing power of 
Wir public sectors to support the development of their national 
[cro-electronics industries. This is the case for computers and 
specially so for telecommunications equipment purchased by nation—- 
Fils: In fact, most European PTT markets are regarded as essen— 
tally closed, i.e. it is extremely difficult for foreign companies 
> break into these markets. 


It is recognized that, from the national point of view, there 
-@ positive and negative factors associated with these practices. 
1 the positive side, the skilful and creative use of public con-— 
Tracts can develop new firms and improve the product range of 
stablished firms. On the other hand, the protectionism and lack 


F international competition for national firms in these markets 
mn lead to inefficiencies and lack of competitiveness. 


Public purchasing is one of the areas mentioned above in which 
-<C member states are co-ordinating their activities. ie Se bt ecog- 
zed that none of the internal markets of any member State is 
aagfe enough to develop industries capable of competing interna-— 
‘onally with United States and Japanese companies in the long 
in. The internal market of the Community as a whole, however, is 
Fh alhCUSUUFFicient scale to develop a number of large internationally 
mmpetitive companies. The co-ordinated use of the public markets 
‘ross the Community is one approach to developing these companies. 


The need for European firms to be competitive internationally 
th Japanese and United States firms also motivated the EEC member 
‘ates to establish ESPRIT, a co-operative Community-wide programme 
Wertaking pre-competitive research in the information technology 
a) field. The programme will cost #1.5 billion (50 per cent 
mmunity funds, SO per cent industry funds) over the next five 
Sars and support the following five research areas: advanced 
cro-electronics; software technology; advanced informaticn pro- 
Sssing; office systems; and computer integrated manufacturing. 


The programme is heavily industry oriented. Tt involves 
ternational collaboration between firms and research institutes 
. different countries and is aimed at complementing and inte— 
‘ating national programmes. Its ultimate objective is to provide 
¢ technological basis for European industry to achieve parity 
thin ten years in the trade of IC products between Europe and the 
st of the world. 
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Japan 


Although Japan would claim to be less interventionist in tt 
affairs of business than, say, Western European Governments, tt 
Ministry of International Trade and Industry (MITI) plays a power 
ful role in developing Japanese industry. Together with the extre 
ordinary degree of national co-ordination and co-operation betwee 
companies and Government this gives an impression of great coher 
ence of policy and operation to the rest of the world. 


& major strength of the Japanese system is the ability to ple 
long term and to institute and execute programmes to--earry -& 
plans to completion. Thus, the VLSI project brought Japanese ir 
dustry to the forefront of IC technology at a cost of #250 millic 
(SO per cent industry, SOQ per cent government) between 19765 ar 
1979. A new range of MITI-sponsored projects is poised ta hay 
equal or more dramatic results in the next decade or sa: 


(a) The FGCS is a 10-year project, established jointly & 
MITI and eight leading electronics manufacturers, to transform con 
pletely the concept of a computer; 


(b) The Supercomputer Project is intended within eight year 
to develop a computer 1,000 times faster than those present] 
available for scientific and technological use, at a cost c¢ 


$100 million; 


(et A robotics project will develop the next generation c 
robots over eight years with £100 million from MITI and involve 
wide range of public and private research institutions. 


Japanese firms co-operate readily in the pre-competitive phas 
of these projects but then compete vigorously with one another = apr 
with the rest of the world in the market-—place. 


In support of these activities, the Japanese have developec 
over the last several decades, an extraordinarily sophisticate 
system for acquiring relevant technological information around th 
world. They also have highly developed skills for acquiring teck 
nology through licences, know-how agreements etc. with foreig 
technology leaders and in transforming this technology to their ow 
use. 


United States of America 


The United States, both by explicit policy and by actual prac 
tice, intervenes less than most countries in the affairs of busi 
ness. Government action is intended to create an appropriate ef 
vironment within which individual and corporate entrepreneuria 
effort will ‘flourish. The Government will intervene if the publi 
good is threatened by, for example, monopolies or quasi-—monopolie 
wielding an excessive amount of economic Power. However, the mar 
ket is generally seen as the best regulator and the determinant c 
success or failure. 


This view of United States policy is largely true but require 
some modification in certain high technology fields and notably i 
the field of micro-electronics. It is widely acknowledged that tt 


tblic purchasing efforts relating to United States space and mili- 
ary programmes have had far-reaching spin-off effects in this 
"ea. A number of substantial programmes can be mentioned: 


(a) The United States Government invested #280 million in 
E-related R and D between 1978 and 1992; 


(b) A military research programme, the Very High Speed Inte- 
patced=Circuat (VHSIE) Project, will cost #22 million during the 
Priod 1980-1985 and is expected to have major spin-off benefits 
Br non-military products in the telecommunications and computer 
elds; 


{c) The SDI programme, another United States Department of 
efense sponsored project, deals with software development for mil- 
tary systems but is expected to have significant spin-off effects 
n software generally. 


In general, however, companies fund their own R and D and <4do 
Bt expect contributions from Government. The recently created MCC 
onsortium Provides an interesting contrast to European and 
apanese approaches. The censortium consists of major United 
tates companies in the electronics field (not including IBM) that 
ave come together tc some extent in response to the European 
SPRIT and the Japanese FGCS to collaborate and share expertise in 
dvanced pre-competitive research in IT sectors. Unlike the 
umopean and Japanese efforts, however, MCC was initiated solely by 
Fivate companies and receives no explicit United States Government 
id. 


POSITION OF SELECTED DEVELOPING COUNTRIES 
a€roducticn 


This section presents a summary and synthesis of five country 
Pports, separately prepared by local experts in each of the coun— 
Fries: The Republic of Korea, India, Pakistan, Bangladesh and 
enezuela. Further analysis and recommendations are provided in 
Ne next section. 


Three caveats must be made: 


(a) The selected countries are at radically different stages 
fF. economic and industrial development. At one extreme, the 
spublic of Korea has a well-developed and internationally competi— 
ive electronics industry. At the other extreme, Bangladesh is at 
fe very early stages of industrialization. The issue of level of 
svelopment is dealt with in the next section; 


{B) Although the case study experts worked from identical 
a-ms of reference, the interpretation differed fram study to 
rudy, leading to a lack of uniformity and some gaps in the data 
resented; 


{c) This summary is inevitably an incomplete statement of the 
‘tuation in the selected countries. The country reports should be 
gnsulted for further detail. 


Government strategies and policies 


The importance of acquiring and applying micro-electronic 
technology for national development paths and particularly indus 
trialization prospects has been recognized, by statement and ac 
tion, by all the Governments of the countries studied. However 
only the Republic of Korea and, to a lesser extent, India have wha 
could be regarded as an articulated strategy and related policie 
for micro-electronics technology. In the Republic of Korea, th 
micro-electronics industry is classified as a strategic industr 
and is given appropriate emphasis in the latest five-year pla 
(1982-1986). In India, the area is also accorded special signifi 
cance in national science and technology and industrial policy. I 
Pakistan, the profile of the electronics industry has been raise 
in the sixth plan (1983-1986). In its scheme for Export Processin 
Zone industries, the micro-electronic products industry has highes 
priority. However, the absence of a clear Government policy i 
Venezuela, based on an objective technical analysis, is perceive 
as a hindrance to the appropriate nature and pace of micro 
electronics development. Apart from petroleum-related R and D, on 
particular fields have yet been defined as priorities. Banglades 
has also not yet defined its technology strategy and policies i 
the electronics area, but steps are being taken through a recentl 
established national committee for science and technology and othe 
relevant committees to frame a national policy and strategy in dif 
ferent technical fields. 


The perception of Government's role in intervening in indus 
trial development and the appropriate balance between public an 
private sectors varies from country to country. In the Republic a 
Korea, it 1s seen as essentially that of co-ordinating the environ 
ment for the industry with the primary thrust coming from the pri 
vate sector. The Government also sets frameworks for the educatia 
system and for the national research laboratories. In Pakistan 
while the mixed economy approach will continue, the public secto 
role is seen as a promotional one, with major emphasis on encourag 
ing private investment. 


The kind of environment within which private investment i 
high technology industries, including electronic industries, is t 
flourish is being cultivated in different ways: 

More liberal overseas interface with respect to foreign capi 
tal inducement and technology acquisition procedures (Republic o 
Korea) ; 

Guarantees of capital and profit repatriation (Pakistan) ; 

Commitment not to nationalize industries (Pakistan) ; 

Tariff restructuring (India and Pakistan) ; 

Reduction in duty on capital equipment (India and Pakistan); 

Tax exemptions or tax holidays (Pakistan). 

Other elements of active “environmental” promotion are dis 


cussed below under R and D, manpower and training and the acquisi 
tion of technology. 
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In Venezuela and India the Governments Play a more substantial 
ole than environment setting. They intervene by owning companies, 


egulating privately owned companies and creating a protected = mar- 
et environment. 


lectronics manufacturing industry 


The Republic of Korea is the only one of the five countries 
tudied whose output of electronic products is Significant in world 
erms. Its share of the world market has increased from 1.2 per 
ent in 1977 to 1.8 per cent in 1982 and is growing at more than 
O per cent a year. Furthermore, it is the only country that is a 
et exporter of such products. It has widespread involvement in 
onsumer products, industrial products and components. The highest 
ate of subsectoral growth in recent years has been in industrial 
roducts and firms in the Republic of Korea have ai significant 
resence in the more advanced products of these industry subsectors. 


All major corporate groups are investing heavily in the 
icro-electronics industry and many small companies are also ac-— 
ively involved. Government is actively promoting the industry and 
he technology, as evidenced by the emphasis in the fifth five-year 
dan (1982-1986) and in other longer term planning exercises, name- 
y for the electronics industry (1983), the semiconductor industry 
1982) and the computer industry (1984). The exercise of effective 
lanning and promotion of the industry in the Republic of Korea is 
acilitated by the dominance of domestic investment in the = indus- 
aye For example, in 1982, 58 per cent of output was produced by 
omestic firms, 22 per cent by joint venture firms and just 20 per 
ent by foreign firms. The highest growth rate for 1981-1982 was 
n the domestic sector. 


= India also has significant industrial activity in the fol- 


Owing subsectors: consumer products, industrial products and com— 
Oonents. However, it is not self-sufficient in any of these areas. 


Communication and broadcasting equipment and aerospace and de- 
ence equipment figure large in the industrial products category. 
he rate of growth in output of electronics products in India is 
igh, averaging more than 20 per cent (compound) over the past 
hree years. 


Certain Government plans are expected to provide ai consider— 
ble boost to demand for integrated circuits: the opening up of 
ew television stations, digitalization of the communication net— 
ork, the introduction of a public switched network and a circuit 
witched data network (and possibly packet switched data network), 
he modernization of industrial sectors like steel, fertilizers, 
etrochemicals, cement etc. Micro-electronics will also be used in 
ailways, agriculture and health care and computers will be intro- 
uced in schools and colleges. Preliminary estimates suggest that 
bout two thirds of the greatly increased demand could be met by 
ndigenous production, providing appropriate investment is made in 
roduction, R and D, materials and the manpower base. A Government 
ask Force on LSI/VLSI, set up in 1982, is preparing its fa Trial) Dire= 
ort, but has already identified the major gaps and made recommen— 
ations for an investment programme covering R and OD, production 
nd manpower over a period of ten years. 


In Pakistan, the annual requirements of all electronic equip 
ment are estimated to be #300 million, of which consumer product 
constitute 28 per cent, industrial products 52 per cent and compo 
nents 10 per cent. The annual proposed production in the —sixt 
plan (1982-1988) for manufacturing industry and products is ex 
pected to meet about 70 per cent of requirements. 


The amount to be invested in electronics under the sixth pla 
represents a tenfold increase in investment in that area under th 
fifth plan. Top priority is being given to electronics in the ex 
port processing zone scheme, which allows foreign investment wit 
added incentives. 


Bangladesh is still at the stage of assembling consumer elec 
tronic products from imported components. These products are main 
ly television sets, radio receivers and radio cassette recorder 
for the domestic market. Only five companies are actually usin 
ICs in manufacturing and most are dependent on technical collabora 
tion agreements with foreign companies. None of the basic compo 
nents are manufactured in the country. The national organization 
for communications, aviation and airlines and meteorology all us 
ICs in their equipment, but most of the equipment is supplied = an 
maintained by Japanese and other suppliers. 


In Venezuela, the pattern of industrial production is as fol 
lows: 


(a) In telephone production, the country is virtuall 
self-sufficient and now technologically independent. The telephon 
company's production is mainly oriented to meeting internal re 
quirements (about one-quarter of a million new telephone lines pe 
year); 


(b>) In the field of professional and consumer electronic 
goods, the market is dominated by many foreign based companies 
These are mainly dedicated to the sale of their own products wit 
only one having even a local assembly operation for television set 
and sound equipment; 


(c) A number of recently established indigenous electroni-s 
companies produce capital goods in the areas of telephones, elec 
tricity, control and instrumentation. Total assets of these compa 
nies are about #4.5 million; annual sales are about #11 million an 
are increasing rapidly with rates of 20, 50 and 6&4 per cent bein 
achieved in the years 1980-1982, respectively. Their establishmen 
is regarded as a very significant first step in the development oa 
an autonomous electronic industry in the country. 


Applications of micro—-electronics 


Applications in this context means the use of microelec 
tronics-based equipment, instruments and devices in manufacturin 
and service activities other than in the manufacturing of elec 
tronics equipment itself. 


A wide range of such applications can be identified, including: 
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Computing and data processing in public administration, fe 
ance and insurance, management information and control etc.; 


, Manufacturing, e.g. Process control and CAD/CAM (many appli- 
rations throughout all sectors of industry) ; 


Communications services, meaning telecommunications over both 
retworks and broadcast media; 


Since NUBLNeCE “Services,, “esq: transport, energy, aviation, 
wteoroelogy and medical services. 


All of the countries surveyed have some appreciation of the 
jalue of the appropriate use of this technology, the actual use de- 
fending largely on the general state of development of the economy. 


Micro-electronics are most widely used in the Republic of 
-Orea and India; the former is introducing increasingly sophisti-— 
sated industrial uses and India has a wide range of public services 
ipplications. 


In Pakistan and Venezuela the use of electronics is less 
sophisticated and comprehensive but is growing in all the above 
sectors. 


Bangladesh's experience of micro-electronic applications is 
small and lies largely in the public service area. 


esearch and development 


Not suprisingly, the R and D status of the countries in ques— 
ler reflects the industrial profile outlined in the preceding sec— 
“ions. 


The efforts of the Republic of Korea are highly organized at 
the public, private and academic levels. The Indian effort seems 
set to benefit from improved organization and specialization as a 
‘esult of several recent governmental initiatives. Pakistan's ef— 
forts are still at the initial stages of development, while the ac— 
fivities in Bangladesh are extremely limited although steps to de— 
fine a suitable national R and D programme are in progress. In 
fenezuela, there is a steadily improving base in the recently es— 
-ablished Foundation for Engineering Research and Development’ (FIT) 
nd in some of the universities for the development of electronics 
tf and D. 


The situation in each of the countries is summarized below. 


Republic of Korea 


Increasingly, industrial R and D is carried out in the firms 
hemselves. In addition, substantial industrial R and D activities 
re carried out in national research laboratories, mainly funded by 
foOvernment or public corporations. One of these laboratories, the 
‘orean Institute of Electronics Technology (KIET), was established 
n 1979 and jointly funded (#29 million) by the Government and the 
lorld Bank. Limited research activities in the universities are 
unded by public and private sectors. 


The national laboratories specialize to a large extent. KIE} 
focuses on the design and fabrication of ICs. The Korean Electra 
technical and Telecommunications Research Institute (KETRI) focuses 
on R and D activities for public telecommunications networks. Its 
main areas are: advanced electronic switching systems; fibre op- 
tics networks; and information networks such as ISDNs. Its pro- 
grammes are carried out on a multi-—annual (five-year) basis. 


A division of the Korean Advanced Institute of Science anc 
Technology (KAIST) also carries out research activities in many 
areas of micro-electronics. 


India 


Most R and D activities in micro-electronics are carried out 
in established national research institutes (one of which is the 
Central Electronic Engineering Research Institute (CEERI)); in the 
R and D wings of two public corporations, Bharat Electronics Co. 
(BEL) and the recently established Semiconductor Complex Ltd. 
(SCL); in the research laboratories of dedicated government depart- 
ments (atomic energy, space, defence, railways and communications); 
and in five of the Indian Institutes of Technology (IITs), which 
have fairly extensive facilities. 


The Government is encouraging nmational laboratories and other 
organizations to conduct design and development work to suit spe- 
cific industrial, scientific and other civilian needs, recognizing 
that, except for the captive R and D units cof manufacturing organi- 
zations, the level of technology transfer has not yet been very 
effective. 


The basic interest of CEERI lies in the NMOS process and it 
has already developed some circuits of LSI complexity. 


In 1971, the Tata Institute of Fundamental Research (TIFR) 
developed the first IC to be made in the country. The institute's 
strength lies in IC design and fabrication, CAD systems and soft- 
ware packages. Its current work includes CMOS metal gate and = sili- 
con gate technologies. 


The R and D department of India Telephone Industries (ITI) 
also has a strong group working on the design of LSI subsystems 
using CAD and is now piloting the fabrication of custom LSI cir- 
cuits. 


The five IITs have an infrastructure capable of developing ICs 
of LSI complexity. A certain degree of specialization is evident 
in the building up of the respective strengths in various aspects 
of the technology. 


The recently stabilized SCL is building up a comprehensive 
Production and R and D base up to the level of LSI/VLSI. Dee twi 
undertake LSI/VLSI design and projects aimed at establishing anc 
upgrading the company's capability for meeting national needs. 
India's largest company in the field, BEL, has already beer 
carrying out some R and D activities in addition to drawing 
know-how from a United States company. 


While several institutes possess CAD facilities, compétence in 
> design is limited to a few individuals in each centre. The re- 
mt launch of a four-year national CAD Programme with support of 
12 United Nations Development Programme (UNDP) will provide 
aining/education facilities for CAD and establish CAD software 
change systems. 


The Government is also planning to promote a chain of decen-— 
‘alized design centres for IC, feeding centralized chip production 
cilities (eventually at SCL and HEL). 


Pakistan 


Recently established Government institutes predominate; the 
ational Institute of Electronics (NIE), set up in 1980, commenced 
Stive research work in 1983. The main areas of activity relate to 
2st equipment, computer/microprocessor applications, communication 
-ojects, control applications and medical instruments. The 
awerier Telephone Research Laboratories set up in 1981, with 
ipanese collaboration, concentrate on various aspects of telecom— 
nications requirements. A Silicon Technology Development Centre 
iS set up in 1981, with assistance from the United Nations. Tt 
11 seek to transfer this technology and acquire indigenous skills 
id information. It will conduct research and have pre-production 
cilities to support the development of silicon microchips and 
2mi conductor devices, silicon-based practices and solar cell 
schnoelogies. 


A limited R and D effort in the application of micro- 
ectronic products and development of hardware and software in 
mmputer technology is carried out in a number of university 


partments. 


Other Government organizations conduct a certain amount of 
and Din micro-electronics technology appropriate to their own 
2eds. 


Five institutes, funded by private individuals and, in one 
ise, sponsored by a bank, have also recently been established. 


Bangladesh 


University departments and two national institutes carry out 
wat limited R and D is in progress. 


The Institute of Electronics and Materials Science has the 
st relevant programme. The University of Dhaka has initiated a 
-heme for the creation of an Institute of Silicon Technology. 


Venezuela 


Government and Government—-sponsored agencies and national 
diversities fund and carry out most of the research in microa- 
ectronics. The principal institution, the FII, has 7O research— 
‘Ss, which is expected to increase to 200 by 1988. 


The Venezuelan Institute of Scientific Research has a limited 
‘ofile, dealing mainly with theoretical analysis of existing and 
w semiconductor devices. 
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The universities of Carabobo and Simon Bolivar also do re 
search in the area, while activities at other universities = are 
mainly concerned with microprocessor applications and software 
development for microchip systems design. 


Major State-controlled telephone and telephone manufacturing 
companies have done little development (except that related tc 
specialized instruments for their own use) and no research. 


In addition to electronics, the FII covers other fields of 
engineering and is increasingly directing attention to various 
aspects of micro-electronics, particularly hybrid circuitry. Other 
projects are being developed at FII under = contract agreements witt 


confidentiality requirements. One of these relates to design anc 
construction of an automatic machine voting system to be ready 
before 19989. Areas in which expanded R and D activities are fore 
seen include: microstrip elements; gallium arsenide technology; 


fibre optic systems and components; solar cells; digital image 
processing (which is expected to increase tenfold in the next five 


years); and software. The main Government funding agency “for 
R and D projects, CONICIT, still continues to apportion funds or 
the basis of technicai quality rather than by reference tc 


strategic priorities. 


A proposal currently being considered by the Government tc 
introduce a tax on the productive sector to provide funds for the 
financing af tlocal FR and D activities is being hailed as a positive 
step in the country’s development. 


Manpower and training 


All Governments realize that skilled manpower is an essential 
prerequisite for an electronics industry that goes beyond mere 
assembly operations. The education and training of such manpower 
iS universally accepted as a responsibility of Government. 


Fach of the countries surveyed actively participates in this 
area and their programmes are presented below. 


Republic of Korea 


There is sufficient manpower overall, despite rapid growth, 
but there are certain shortages of experienced personnel in manage- 
ment and engineering. There is an acute shortage of middle-level 
managers and design engineers, which is exacerbated by job-hoppinc 
and by engineers being promoted too early to management. 


Training is provided by educational institutes, by researctk 
institutes and overseas. Overseas training is common now, witt 
many comprehensive technology acquisition agreements includine 
intensive training, particularly in manufacturing technology anc 
maintenance. Training in design and project management necessary 
to develop next generation products is still inadequate. Recently 
concluded arrangements with two companies in the United States will 
seek to remedy these limitations. 


Instruction in junior colleges needs to be improved, while 
facilities and instruction at graduate schools, except for ae “fev 
institutions, are generally out af date and inadequate. 


Postgraduate training in-house and at national institutes is 
proving. Industry is also paying more attention to in-house 
aining. KAIST offers good training, but casts are much higher 
an at universities. : 


India 


The Jack of adequate manpower of appropriate calibre has been 
major bottleneck in the development of composite technology for 
Ss. The good engineers who acquire basic training often go abroad 

more lucrative assignments. There is also a lack of incentive 
ong students to undertake IC technology as a major discipline. 
wever, the situation is improving: in certain areas of the tech- 
logy a high level of expertise is now available and the major 
pansion of LSI production now embarked on will provide greater 
portunities. The need for incentives to promote and retain the 
digenous competence is recognized. 


Several nationwide training programmes are being launched: 


(a) Microprocessor training is being phased into the graduate 
d undergraduate curriculum. About 2,000 teachers will be trained 
micro-electronics by 1985; 


(6b) Camputer education is being introduced on a pilot basis 
about 50,000 secondary and higher secondary level schools; 


Le} The Appropriate Automation Promotion Programme of the 
partment of Electronics, funded by Government and UNDP/UNIDO, is 
aining engineers and scientists from industries and other organi— 
tions in the field of micro-electronics and applications. 
other such programme on microprocessor applications engineering 

planned; 


(d) Computer Maintenance Corporation offers training in vari- 
S aspects of software technology under INTERACT, another UNDP 
sisted programme; 


Ce) The Centre for Electronics Design offers specialized 
aining to sponsored personnel from small industries in all 
pects (theory and practice) of electronics design. Another such 
ntre is planned; 


(#) Professional bodies also offer training. 
Pakistan 


Qualified manpower in subjects allied to micro-electronics is 
oduced in abundance by the 24 universities and polytechnics (400 
ofessionals and 300 sub-professionals per year since 1978). Ep 
Iment in 1983/84 in professional disciplines of electronics was 
GO. Up to 300 high level and 200 lower-level technicians qualify 
om polytechnics each year. 


The approximately 1,000 Pakistani engineers or scientists and 
to 2,000 technicians working abroad in the field of electronics 
chnology are taken into account in concluding that sufficient 
npower is available to undertake any electronics ventures in the 


untry. 


In addition to degree courses, other institutes provide train- 
ing in micro-electronics technology and the use of computers: 


(a) A recently established computer training centre empha- 
sizes “hands on" training in the facilities available at the centre; 


(b) Various computer programming and data processing courses 
are available; 


(c) The NIE is looking at digital and microprocessor develop- 
ments; 


(d) Suppliers of foreign technology train Pakistani engineers 
in the maintenance and after-sales service aspects of their prod- 
ucts. 


Bangladesh 


There is a constant flow of trained personnel out of the coun- 
try. Engineers and scientists trained at universities, including 
the Engineering and Technology University, do not find attractive 
employment prospects at home, either from the point of view of 
facilities to apply their skills or the salary levels available. 


Existing facilities at university level and in-house training 
at the telephone and television companies etc. are insufficient to 
produce the numbers of personnel needed to develop the industry. 


Intensive training at technician and supervisory level is also 
inadequate. An integrated approach for delivery of such training 
is necessary, including inter-country or bilateral co-operation in 
this area. 


Ad hoc arrangements with suppliers for training related to the 
maintenance and servicing of electronic equipment are inadeguate. 


Venezuela 


The small number of trained professional engineers and the low 
quality of their training are not barriers ‘to achieving indigenous 
technological development. However , in general the use of their 
engineering skills is kept to a minimum since they find jobs in 
management, sales and purchasing. A more appropriate exploitation 
of the engineering design skills available is found in engineering 
consulting firms, in the petroleum industry and in the recently 
established indigenous electronic companies (200 personnel). 


State support via graduate scholarships was significant in the 
training of a large proportion of the founders of the indigenous 
electronic companies. 

The use of scholarships for training graduate scientists and 
technicians abroad in the early sixties was Significant in estab- 
lishing indigenous expertise in electronics. LE continues Satorwabe 
used a5 such a tool. 


The National Telephone Co. operates a training centre for 
telephone engineers. 
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Training in the maintenance of Hewlett-Packard products is 
ven to sizeable groups of Venezuelan technicians and engineers. 


ALL of the major academic institutions offer microprocessor 
urses in the regular electrical engineering study programmes. 


Major state R and D organizations are also a major source of 
ained personnel. 


quisition of technology 


Technology can be acquired from abroad by a country in a num— 
r of ways, for example through direct foreign investment, licens— 
Q of packaged technologies, licensing of unpackaged specific 
chnologies, know-how agreements for specific technologies, train-— 
G abroad, joint venture agreements and comprehensive agreements, 
cluding the outright purchase of proprietary technology. 


The means by which technology is effectively transferred to a 
untry is critically dependent upon the indigenous expertise or 
© capacity of the host country to receive it. This is illus-— 
ated by the approaches adopted by the countries surveyed. 


The Republic of Korea has used all the above approaches and is 

far the most successful of the surveyed countries in this re— 

card = The final section of this paper gives an analysis of the 
rious stages of development the country has undergone. 


Most technology acquisitions are financed by domestic funds, 
t some have been carried out with loans from the World Bank, the 
IM Bank and the Asian Development Bank. 
a 

The country is currently in the process of changing froma 
sitive to an automatic acquisitions policy. Companies can acy 
ire technologies automatically by simply submitting an applica— 
on form, unless Government decides to seek further information. 


India has used the direct foreign investment route and the 
censing of both packaged and unpackaged technologies. Indians 
a@ined abroad and returning to their own country constitute a 
luable source of technology transfer. The country has been less 
ccessful in joint venture arrangements or comprehensive acquisi— 
on. Technology importation is strictly Government controlled. 


The conventional methods of transferring technology have not 
rked well in Pakistan in this field, due to the difficulty of 
sorbing the technology with its high rate of obsolescence. 


Using the export-processing zone industry scheme, the Govern— 
nt has, therefore, sought to acquire technological know-how, 
ain professional manpower and establish an industrial infrastruc— 
re to improve the capacity for indigenous absorption and adapta— 
on of technology. The micro-electronics industry has the highest 
iority within the scheme. Joint ventures with reputable foreign 
rms are seen as a desirable future path. 


A global approach to technology acquisition has not yet been 
fined for Venezuela. Only a few examples exist of technology 
nuinely transferred to indigenous use from multinational 


companies. 


Training of VYenezuelans abroad over the last th 


decades has, however, been valuable and has) Ved voter the “growth sé 


the emerging indigenous electronics sector. There 
of the need for a more systematic 


technologies in the field. 


is an awarenes 


approach to the acquisition ¢ 


Q®s the electronics industry in Bangladesh is mostly limited t 
assembly operations, the transfer of technology is limited. Thos 
companies using imported micro-electronics in television productica 
mainly rely on technical collaboration agreements with reputabl 
foreign companies (e.g. from Japan and Thailand). Ancther compan 
manufacturing electronic fences has entered in a joint venture wit 


a Swedish company. 


Foreign suppliers of equipment and technology 


The information is mast 


tables. 


Republic of Korea 


easily presented in the followin 


Table 4. Suppliers of equipment and technology 
in the Republic of Korea 


Equipment/technology 


Semiconductors 
Including NMOS, CMOS, 
linear, hybrids; process, 
design and fabrication 
technology; 32K ROM, 64K 
RAM, 8-bit microprocessors 


Telecommunications 
Including electronic 
switching systems, private 
branch exchanges, electro-— 
mechanical switching systems 


Computers and industrial 
Including CAD, robots, 
monitoring and control 
systems 


Suppliers 


Companies in Japan and the 
United States 


Companies in the Federal 
Republic of Germany, Japan 
and the United States 


Companies in Japan and 
the United States 


Three suppliers are 
Owned 100 per cent by 
local firms in the 
Republic of Korea 


India 


Table 5S. Suppliers of equipment and technology in India 
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juipment/technology 


mputer systems 


mputer peripherals 
Including floppy disk drives, 
tape drives, hard disk drives 


ocess control equipment 
Digital equipment and 
computers 


ita acquisition and control 
systems 


mmunication equipment 
ectronic instruments 


Including special 
applications 


Suppliers 


United States, United Kingdom, 
Union of Soviet Socialist 
Republics, Netherlands 


United States, United Kingdom, 
Japan, Federal Republic of 
Germany 


United States, United Kingdom, 
France, Sweden, Federal 
Republic of Germany 


United States, Japan, France, 
United Kingdom 


France, United States, 
Switzerland 


United States, Europe (United 
Kingdom, Netherlands and 
others) 


i 


Pakistan 


Most of the micro-electronic technology and equipment has been 
ported from the United States, Western Europe and Japan. 


Table 6. Suppliers of computers in Pakistan 


nS 


nufacturers 


NCR 


Others 


Total 


Number Percentage 


40 38.8 
ig? Le .G 
» 16.6 
& DE 

1902 100 


pene 


Froducts from Japan, the 


ea and Singapore are now finding 


id other Asian countries. 


of Hong Kong, the Republic of 
wider acceptance in Pakistan 


Bangladesh 


Japan is the main foreign supplier of micro-electrenic tech 
nology and equipment to Bangladesh. 


Venezuela 


The main suppliers of electronic consumer = and professiona 
goods are foreign-based companies operating in the country, e.g 
companies based in Germany, Federal Republic of, the Netherland 
and the United States. 


Raw materials and the infrastructure for sub-supply 


Raw materials, “particularly for IC production (e.g. IC grad 
silicon, high purity chemicals, high grade metal products, fin 
ceramics, specialized resins), are mostly unavailable from loca 
sources and must be imported. Both the Republic of Korea and Indi 
are creating the capacity for the indigenous production of certai 
essentials. 


The infrastructure for the supply of materials, components = an 
subassemblies to local electronics equipment manufacturing units i 


poorly developed in alli countries. Once more, the Republic oa 
Korea and India are making most progress in this area. 


Areas for international co-cperatioan 


Suggestions made for international co-operation in each of th 
country case studies are summarized below. 


The Republic of Korea identified needs and opportunities i 
the following areas: 


IC design centre with CAD; 

Joint large-scale R and D programmes; 

Training centres for managers and engineers; 
Regional computer networks; 

Pilot plant for wafer production for custom chips; 
Consultancy and systems study. 


The partners for such co-operation and the methods to be employe 
were not identified. 


The Indian case study identified the following areas where i 
could offer assistance to others in the region: 


Design and fabrication facilities for custom/semi-—custom chips; 
Hosting of a regional centre for IC design and technology; 


Creation of a centre of electronic design +t i 
HAHN g echnology i 


Expertise in micro-electronics applications engineering; 
Expertise in applications software; 

Expertise in programmes promoting the use of micro-electronics; 
Consultancy skills in certain areas; 

Exchanges of scientists and engineers; 

Student training. 


India needs assistance from more advanced countries for soft-— 
irre for LSI design, skills in system software, exchanges of scien— 
sts and engineers and student training. 


Pakistan. identified the following areas where it could offer 
pertise: 


Education and training in electronics and computer science; 


R and D collaboration in computer hardware and software and 
mponent technology. 


Areas where it needs assistance include CAE/CAD/CAM/robotics, 
bre optics, LSI/VLSI design and fabrication technologies, on the 
b training in advanced countries and equipment and system de- 
gn. Regional co-operation agreements are seen as the preferred 
proach. 


Bangladesh requires industrial support for the proposed 
tjenal Institute for Electronics and instructors and equipment 
wo 6hthe 6 6UIlnstitute©)6ffor) Scientific Instrumentation. It seems scope 
wosharing facilities with India and Japan and is particularly 
terested in the recommendations of an international symposium in 
w Delhi (1983) to establish an Asian Institute of Electronics 
chnoelogy in Bangladesh. 


Venezuela sees scope for technology agreements between 
ddle-tier developing countries in Latin America and for trade 
reements, political treaties and natural resource supply con—- 
acts between developing and developed countries. 

It is particularly interested in a proposal to UNIDQO to estab-— 
sh a Regional Centre for Applied Micro-electronics centred on the 
I in Venezuela. Activities of this centre could incluce: 


R and D directed towards design and applications relevant toa 
e needs of partially Ueveloped countries; 


Technical assistance to new industry establishments; 
Technical training; 
Technical information focus. 


Such a centre could be networked with other similar institu- 
ons in co-operating countries. 


ANSLYSIS AND RECOMMENDATIONS 


& model of development 


In order to facilitate the analysis, a model i5 describe 
first of the development of a national micro-electronics industry 
The stage of development of selected developing countries is the 
discussed by reference to the model. Finally, recommendations ar 
made with a view to helping these countries to advance along th 
path of development. 


The model [1] envisages three stages: 
{a} Implementation; 

{b>} Assimilation; 

Ce) Improvement. 


Implementation 


The implementation stage presumes no indigenous innovativ 
capacity. 


Production at this stage is merely the assembly of foreig 
components and parts with equipment purchased from overseas. Tech 
nology is acquired through direct investment or through "packaged 
technology from overseas. Packaged technology includes assembl 
processes, together with product specifications, productia 
know-how, technical personnel and component parts. 


The focus is either on import substitution or, if the firm 
are off-shore production units of MNCs, exports to markets devel 
oped by the parent company overseas. 


The technological task is the implementation of the trans 
ferred foreign technology in order to produce products whose tech 
nology and markets have been tested and proven elsewhere. For tha 
purpose, only Limited engineering efforts are required. 


The implementation stage allows a country to establish an in 
dustry where none existed before, but does not enable it to develo 
new products or new markets. 


Assimilation 


At the assimilation stage firms acquire a certain mastery ove 
the production technology and are able to produce modified or dif 
ferentiated products for differentiated markets. It require 
indigenous effort to assimilate the foreign technolagy. Technica 


emphasis is placed on engineering and limited development rathe 
than on research. 


& cadre of experienced technical personnel is created a 
spun-off from existing companies and the mobility of these experi 


enced people leads to a diffusion of production technology withi 
the country. 


Competition may develop in local markets and also be influ- 
mced by foreign market developments. Entrepreneurs will develop 
he capacity to use technology for competitive advantage by 
Owering production costs and making limited product and quality 
mprovements. 


At the assimilation stage an industry can develop that is 
rganically growing and, to some extent, under the control of the 
ndigenous entrepreneur. It does not, however, result in an in- 
yadig developing completely new products for existing and new mar-— 
pts. 


Improvement 


The improvement stage, which sees the improvement of foreign 
ransferred technology and the production of significantly improved 
E mew products, requires significant inputs. of local technical 
fforts. It is characterized by training and education programmes 
BD produce highly skilled people and significant national R and D 
fforts. It may entail further inward technology transfer but, at 
his stage, the technology will be “unpackaged". Licensing, 
now how agreements and joint ventures with foreign technological 
apacity will be pursued. 


Tt is also likely that the sub-supply of materials and compo- 
ents will be at the local level. Competition on tlocal markets 
ill be stronger and foreign markets will be pursued, probably 
hrough national export promotion schemes. 


A successful transition through this stage may see an inter- 
ationally competitive industry, capable of taking on world leaders 
n-eertain niches of the market. 


tage of development of selected developing countries 


The model was employed to characterize the stage of develop- 
ent of micro-electronic activities reached by selected developing 
bpuntries or areas in East Asia, Latin America and Southern Asia. 


Selected developing countries for areas of East Asia 


The Republic of Korea, Taiwan Province of China, the area of 
ong Kong and Singapore account for 80 per cent of all electronics 
sports from the less developed countries. When they started 
syeloping their electronics industries over the last 20-25 years, 
ney were faced with the problems of working from a very low base 
F technology, skills and international marketing capability, a 
ack of organizational strength in existing indigenous electronics 
i-ms and poor infrastructure for the industry in terms of sup-— 
liers of parts and services. They are also located at a consider— 
sle distance from the most advanced countries, the United States 
id 6 «Europe, and so from the sources of technolagy and the largest 


arkets. 


Initially, the indigenous firms entered the industry by) @pra— 
icing the simple products that were at the mature stage of the 
dustry life cycle, especially the simpler consumer products such 


aslo radios,oe blacks and\s white Ptelevis ts, and audia equipment 
The technology for these products was easily obtainable and we 
changing slowly, se that there were low technological barriers t 
entry. The firms competed on price using their extremely ic 
labour costs as a competitive advantage. The technology was 16 
ported in a "“packaged" form, with the licence deals involvin 
product designs, production specifications, supply of parts, an 
import of foreign technical personnel tao oversee production start 
up. The products were usually marketed abroad by the technolog 


suppliers under the suppliers' own brand labels. 
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ater, as the firms' technical capabilities improved throug 
learning the simpler technologies, they developed the capability t 
imitate foreign technologies and to modify the technologies im 
ported through licensing. They were gradually able to move to mor 
complex consumer products such as cassette players and colour tele 
vision sets. The larger firms began: to develop their own interna 
tional marketing capabilities, which helped to overcome some of th 
major problems of peripheral location by feeding back informatia 
on market and technology developments to the home country. Th 
industry has grown dramatically in the most successful countries 
in the Republic of Korea, for example, employment grew from 29,00 
in 1970 to 250,000, or 13 per cent of the work—-force in manufac 
EMS Uimey se cibe er ctces 


The success of their industrializing efforts has resulted 1 
higher labour costs, so that other developing countries, such a 
the Philippines and Sri Lanka, began to pose a competitive threa 
in the products with low barriers to entry. This has forced firm 
in China (Taiwan Frovince), the area of Hong Fong and the Republi 
of Forea to move to products that are at a more advanced stage oa 
the industry life-cycle, where the technological barriers to entr 
in particular are higher, such as with video cassette recorders 
instruments, telecommunications products, and computer-relate 
products. However, the companies have now run into 4a major prob 
lem. Foreign firms are refusing to license the relevant technol 
Ogy, since they do not want to encourage direct competition i 
Products that they are still producing themselves, especially fra 


the more threatening firms in the Republic of Korea and Taiwa 
Province of China. This has forced the latter firms to do thei 
Own R and D work, a difficult task, since the technologie 


concerned are changing rapidly: the products that they painstak 
ingly develop are quickly made obsolete by advances in the devel 
oped countries. 


The larger firms have adopted a number of strategies to over 
come the obstacles. They have mounted large R and D efforts a 
home, have bought into small high-technology firms in the Unite 
States in order to transfer the technology back home, and have se 
up R and D facilities in the most advanced locations such a 
Silicon Valley, employing highly skilled researchers at very hig 
salaries. However, only the very large firms in the Republic a 
Korea and Taiwan Frovince have been able to afford these strate 
gies. The smaller firms such as those in the area of Hong Kan 
Rave run into major hurdles. In the past, they managed to compet 
in products with mature technologies where the technology mad 
small-scale assembly economically viable, notably with radios 
watches and calculators. These firms also competed oan price wit 


1! labour costs. They have tended to remain in a very dependent 
echnological position without any R and D of their Own, depending 
1 technology transfer from foreign firms that marketed their 


“Oducts. They cannot ‘afford the costly strategies open to the 
ager firms. 


Taiwan Province of China and, especially, the Republic of 
9rea have moved firmly into stage three of the development model 
escribed above. They are significant forces in the world's elec- 
Tonics = marketplace. Their continued success in consolidating or 
dvancing their position will be watched with interest. 


Latin America 


The countries or areas of East Asia discussed above may be 
escribed as being in the advanced developing category. Latin 
nmerican countries such as Mexico, Brazil and Venezuela are in a 
iddle category. Although these countries are at present under-— 
Bing) =6severe economic difficulties, including crippling foreign 
ebt, they are nevertheless rich in resources, with substantial 
Stential for development in the future. 


The manufacturing sectors of these countries are characterized 
f considerable protectionism of the internal markets, low product 
Wd = =oprocess innovation, and lack of experience in export markets. 
Insequently, many firms are inefficient and their products are 
bWer) guality and expensive by the standards of international 
gmpetition, despite labour cost advantages. 


Mexico has an indigenous electronics sector that is large but 
wompetitive in the consumer subsector and fragmented but im- 


-oring in the professional subsector. Joint venture companies 
ith transnational corporations manufacturing locally supply the 
ational PTT market. Very recently, Mexico has taken positive 


stion to attract foreign investment in the professional electron— 
-5 field and a number of the world's leading computer companies 
ave established modern production plants. The Mexican policy, 
Vich is being implemented, is to negotiate arrangements with these 
Lomss 


(a) To procure a well-defined and increasing percentage of 
ibsupplies (component, sub-assembly etc.) from local Mexican com— 
nies; 


(b) To employ a number of practical measures (R and D levy, 
‘-aining etc.) to transfer state-of-the-art technology to indige— 
mus enterprises; 


{(c) To target exports. 


} important part of this policy is to build up the technological, 
inufacturing and managerial competence of the indigenous sub— 
ipplier firms. 


Venezuela's electronics industry is made up of three parts: 


fa) Large firms, partially state owned, supplying the 
tional PTT market with licensed foreign technology; 


(b) Private firms associated with foreign companies, maint 
selling imported products or assembling consumer electroni 


products; 


(c) Venezuelan privately owned firms in the professiona 
electronics subsector. These are small firms with varying degree 
of technical sophistication. The total sales of these companie 
are still small but rapidly growing. 


In both of these countries, State scientific and technologica 
support services, although containing pockets of excellence, ar 
fragmented, largely uncoordinated and relatively poorly oriente 
towards the needs of industry. They are, therefore, for the mos 
part largely in stage one of the development model, with some in 
creasing inroads into stage two but no presence in stage three. 


Southern Asia 


India, Pakistan and Bangladesh have a significantly lower GN 
per capita than the previous two groups, and significantly les 
natural resource-based wealth than the Latin American countrie 
discussed. They nevertheless have an important resource in thei 
sizeable numbers of highly trained and well-educated people. 


Their electronic industries are, for the most part, based o 
simple consumer products such as radios, television sets and tapi 


recorders. In recent years, a significant professional sector ha 
grown in India involving computers, communication equipment 
process control equipment and instrumentation. Very recently 


India has started production of small volumes of ICs. 


India has been attempting to model its electronics industr 
and the supporting technological infrastructure on the large indus 
trialized countries like the United States and Japan. It has bee 
attempting to create, largely from internal resources, a self. 
sustaining, integrated and self-sufficient sector covering most i- 
not all product areas. Baark £2] provides an interesting critigu 
of India's policy in this area. 


The main objective of industry in these countries is to suppl: 
their national markets and avoid the need for imports, although i 
most cases this is not achieved. Experience of international com 
petition is limited. Technology levels, in general, lag signifi: 
cantly behind the world state-of-the-art and rates of indigenou 
innovation are relatively low. 


The industry in these countries is, therefore, largely ii 
stage one of the model, with the exception of India and, to som 
extent, Pakistan. 


Recommendations 


The model of development outlined at the beginning of thi: 
section is considered to be broadly valid and is recommended ti 
Governments as a framework for Planning the development of theii 
electronics industries. 


It is characterized by: 


(a? Three stages: implementation, assimilation and improve-— 
ent. Each of these stages must be taken in turn. It is not pos— 
ible to move to stage three without going through stages one and 
wos 


(b> The key to moving successfully from one stage to another 
s the development of sufficient indigenous competence (technolog-— 
cal, manufacturing, managerial, matrketingy etc. eta do saw) This 
pplies whatever the origin of foreign expertise or the modalities 
mployed to transfer it to local use. 


Of the countries and areas surveyed, the Republic of Korea is 
y far the most advanced in terms of this model. Whereas it is 
ccepted that no countries would aspire to, or would be likely to 
chieve, the success of the Republic of Korea in developing an 
nternationally competitive electronics sector, it is confidently 
redicted that each of the others considered could significantly 
mprove their present positions. 


A number of recommendations are made below that, focus largely 
m the development of indigenous competence. The scope of the 
ecommendations is broad and general. The details of the specific 
pplication of these recommendations would depend oan tlacal condi-— 
ions and circumstances. 


The development of an indigenous manufacturing sector 


Expertise and experience in technology, manufacturing practice 
nd the key business functions must be painstakingly acquired, 
bere are no short cuts. 


The scale of the growing world market in this area, the domi-— 
ance of certain countries and firms and the cost and rate af de- 
elopment of technology prevent any newly industrializing country 
rom developing a national competence that would be internationally 
Ompetitive across the whole range of IT products and services. at 
ould be foolish, for example, for a newly industrializing country 
o try to develop a new digital telecommunications public switching 
ystem. It will be necessary for industrializing countries to 
elect their niches in the micro-electronics sector. Niches are 
elatively narrow or specialized markets and the markets can be 
Ppecialized in any of the following ways: by product, by customer, 
y geographical area or by a combination of these. Once the niches 
r specialized market segments are selected, national developmental 
esources can be concentrated in the form of State R and OD funding, 
pecialized manpower development, public procurement measures, 
evelopment contracts etc. 


This niche or selectivity policy is recommended for all = coun- 
ries surveyed. No policy of self-sufficiency in all products will 
ucceed and the pursuit of such policies (by, for example, India) 
s likely to dissipate available resources over too wide a range, 
ith the possibility of no great success in any segment of the 


ector. 


In the earlier stages of development, a focus of indigenous 
effort might usefully be on the creation cf a healthy and competent 
sub-supply sector. Indigenous firms in this sector would supply 
the (probably foreign) electronic consumer and professional equip- 
ment manufacturers operating within these countries with materials, 
components and sub-assemblies. In this manner, local, probably 
small, firms could gain experience of sophisticated high technology 
business within their own country. It would be important to ensure 
that the local firms meet the standards of technology, quality anc 
delivery of their products that apply generally in the industry. 
They could be assisted in this regard both by Government policy 
measures and directly by the equipment manufacturers that they are 


supplying. 


In a later stage of development, local innovative effort will 
have mastered and improved existing technologies in the selected 
niche areas to compete on the national and international markets 
with new or improved products. 


The role of competition as a stimulus to enterprise and as a4 
method of ensuring efficiency should not be neglected. Countries 
that protect their internal markets from foreign competition and 
allow a monopoly supply position for preferred national companies 
on those markets inevitably find inefficiencies developing, such as 
low quality, high cost, lack of innovation and a general falling 
behind with respect to the standards applying to similar products 
in the outside competitive world. Countries that must protect 
their internal market might consider one of the following ap- 
proaches: 


{a) Allow a certain fraction of their national market in cer- 
tain product areas (e.g. telecommunications equipment) to be open 
toa competition between foreign firms (possibly manufacturing 


locally) and national firms, the rest of the market being closed toa 
foreign suppliers; 


(Bb) Build competing national firms to supply market segments 
and use Government policy measures (e.g. through public procurement 
contracts) to foster competition between them. 


Clearly, countries that wish to enter foreign markets must 
gain experience of international competition. This could start 
either on their own markets or in selected foreign markets in their 
region but preferably in both. 


The role of foreign investment 

Direct foreign investment could be an important element in the 
development of aeoesector. It is by no means a sufficient means of 
developing a thriving and organically growing industrial sector but 
the benefits that derive from it may be of Significant value. 
These benefits include: 

The capital resource invested; 


The employment generated; 


The imports substituted; 


The exports generated; 


The work expérience gained by operatives, technicians, engi- 
ers and management; 


The somewhat intangible but very important “manufacturing 
hos" created. (The value of the experience of the manufacturing 
Wwironment and practices, including the maintenance of standards, 
tality control etc., prevalent in developing countries, should not 
2 underestimated.) 


On the other hand, the foreign investor is normally motivated 
at by the altruistic intention of benefiting the host economy but 
f other interests such as gain the desire to access to the local 
wket. The host Government will, therefore, have a certain lever- 
jg that «it will seek to exploit in the interests of its national 
-“onomy. It is recommended that this leverage be used to ensure 
1@ Maximum transfer of expertise to the host country. 


In the early stages of development, with limited indigenous 
mpetence, the focus could be on ensuring that the foreign inves-— 
x contributes ta: 


The development of relevant national technological infrastruc— 
Ire; 


The development of the technological competence of indigenous 
ib—-supply and service firms through, for example, training 
‘Ogrammes, technical assistance, transfer of know-how and = granting 

development contracts. 


-~ These initiatives could be funded by a levy on the sales of 
weign-owned firms. The host Government should ensure that any 
‘themes adopted are relatively simple and easy to administer, can 
2 monitored against targets to determine success or failure and 
‘a directed towards the practical achievement of clearly identi-— 
ed national needs. 


Joint ventures between indigenous companies and foreign compa-— 

es may be a valuable approach in a later stage of development. 
is important to realize that technology will not generally be 
iccessfully transferred in a joint venture arrangement unless both 


wtners are of roughly comparable technological competence. Many 
int ventures between firms from developed and developing coun— 
‘ies are not of this nature and are undertaken because of a 


Wwernment's requirement for local equity participation in foreign 
nufacturing enterprises. The author believes that these are less 
neficial arrangements than those where real competence is trans— 


red. 


The development of local applications 


The electronic equipment sector is advanced, rapidly changing 
d fiercely competitive. Most developing countries will not suc— 
ed in creating an internationally competitive industry of any 
ibstantial proportions in the sector. A compromise, determined by 
ical circumstances, between importing equipment and local produc— 
on, will have to be arrived at in almost all cases. 


The question of the application of this equipment and technol 
ogy in the local environment is, however, a different issue. Be 
cause of the specificity of local need and the local control ove 
how this need is to be addressed, the balance of advantage lie: 
with indigenous effort rather than foreign competence in thi: 
area. It should be remembered that the cost of the basic equip 
ment, such aS a minicomputer or a microprocessor, may only be | 
small fraction of .the cost of the application, e.g. air traffit 
control or industrial process control. There is frequently ver 
substantial scope for adding local value. 


This does not mean that the necessary application competenct 
is easily acquired, but it is less capital-intensive, less domi- 
nated by giant transnational firms and more controllable by local 
effort. 


All countries should, therefore, seek to develop theirs 
micro-electronics applications competence to the full within their 
available resources. It has been stressed before that the benefit: 
that accrue from this activity come from the added efficiency ant 
effectiveness of all industrial and service sectors and not simply 
from the electronics sector itself. 


Areas of basic technology that should, therefore, receive 
priority Government attention include: 


(a) Software, which is at the heart of all applications and. 
while not capital—-intensive in its creation, is nonetheless an ex- 
tremely sophisticated business; 


(b>) Design of ICs, particularly customized ICs to meet spe 
cific applications. The necessary infrastructure to fabricate ant 
test IC designs, at least on a prototype basis, should also be con- 
sidered, even by countries that do not intend to have a significant 
semiconductor manufacturing industry of their cwn. Systems engi- 
neering and design is another necessary competence to develop = ir 
each country. 


In addition to the development of these basic skills, there 


will be ao need to promote the appropriate application a 
micro-electronics technology throughout the industry, commerce ant 
administration in each country. This frequently requires State- 


supported institutions to raise awareness, provide information, 
assist in feasibility analysis and sometimes implement application: 
in particular environments. 


Research and development and skilled manpower 


No form of technology transfer to a country will succeed with- 
out the presence of an indigenous innovative Capacity and the 
skilled manpower necessary to absorb, assimilate and apply it ti 
local conditions and national needs. 


The ideal location of industrial innovation, including indus- 
trial R and D, is in the firm itself. Governments encourage firm: 
tao invest in innovation through various environmental measures suct 
as tax concessions, by subsidizing in-firm R and D and sometimes b: 
subsidizing the cost of acquiring or retaining skilled manpower. | 


; In addition to these firm-oriented measures, Governments build 
tional innovation capacity through the support of: basic and 
Plied R and D in universities; the education and training of 
illed manpower in universities and technical colleges; and the 
ild-up of applied R and OD capacities through the establishment 
gd support of mission-oriented laboratories and institutions. 


To complete the picture, some Governments Provide positive 
asures and mechanisms to link the expertise of the largely 
ate-funded universities and institutes to the needs of industry, 
ether private or public. 


All Governments are aware of these issues and approaches. 
riations lie in the measures used to orient the national inno- 
tion capacity, wherever it is located, to national needs, and the 
ccess of the measures employed. 


In many developing countries, including those surveyed, the 
tional innovative capacity in the universities and research 
stitutes is not well planned. It is frequently poorly co- 
dinated and inadequately linked to real industrial needs. 


The criteria that decide research pricrities in universities 
d institutes take only limited account of the actual present and 
ort term future innovation requirements of industry in their 


gions. Mechanisms ta make university expertise available ina 
aningful way to industrialists are either non-existent or poorly 
nctioning. Industrialists may be unaware of or suspicious of 


aiversities' and institutes’ research efforts and researchers in 
ese establishments may be uninterested in practical industrial 
eblems. This is a quite unsatisfactory situation. 
a 

It is recommended therefore that Governments: 


Preferentially build up innovation capacity, both R and D and 
illed manpower, in the technical areas underlying the selected 
dustrial niche areas; 


Identify actual industrial needs; 


Preferentially build innovation capacity in university and 
search institutes to meet these needs; 


Establish practical and effective mechanisms, such as 
iversity/industry liaison offices, to build bridges between 
dustrial needs and university competence. 


These ideas are by no means novel but their successful appli- 
tion could lead to significant improvements in the existing prao- 
dures in both the surveyed and other countries. In contrast to 
e development of the technology and market generally, these ap— 
paches are under the control of national authorities. 


The scope for international co-operation 


Co-operation (as distinct from aid) can only work well between 
rtners with comparable or complementary abilities. Developed 
untries can assist developing countries by: 


Training engineers and technologists from developing countrie 
in the universities, institutes and industrial laboratories o 
developed countries; 


Helping (either bilaterally or through the medium of interna 
tional organizations)? to establish and fund the technological in 
frastructure in developing countries and train the necessary exper 
manpower . 


Regional co-operation among developing countries at a compara 
ble stage of development can assist these countries to achieve 
critical mass of effort through sharing tasks and sharing experi 
ence and information. Some practical suggestions in this regar 
include: 


Common or networked regional facilities for IC design; 


Common regional facilities for the fabrication of customize 
ICs; 


Centralized production or procurement of special or strategi 
raw materials and components; 


Common or networked centres for software development; 
Common or networked centres for systems engineering and design. 
Networked centres for information, advice, feasibility studie: 
and assistance to industry on micro-electronics applications. 
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SOURCES OF MANUFACTURING EFFICIENCY: SOME EVIDENCE FROM 
EAST ASIAN ECONOMIES AND IMPLICATIONS FOR CURRENT 
REFORMS IN CHINA 
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Introduction 

The Chinese economy has been undergoing a series of reforms 


id experiments since 1979. The aim of these reforms is to accel- 
“ate the modernization of the economic system with the goal of 


Jadrupling economic output by the year 2000. One of the major 
mmponents in the reform package deals with the problem of incen-— 
ve systems for the management of industrial enterprises. The 
gin question concerns how to devise an incentive system which 
i) help to promote efficient use of resources by managers. The 
crategy adopted for discovering a new system best suited to 
finese conditions is described as "proceeding from China's own 


stablished practices to put together a management system with 
sstinctive Chinese characteristics by drawing on the strengths of 
her countries, to draw lessons from past experiences in manage- 
ant and administration and also gradually set up a Chinese-style 
Tientific management system" [1]. Indeed, several versions of an 
icentive system have been experimented with during the last six 
2ars (an account of which will be given later). 


The purpose of this paper is to present some statistical evi- 
ance from the experience of Japan, the Republic of Korea and 
4iwan Province of China concerning the source of allocative 
ficiency in manufacturing industry and to examine the implica-— 
ons of their experience for China's efforts to implement a new 
-ofit—-oriented incentive system. Emphasis is placed on a diag- 
is of the incentive-policy—efficiency—consequence linkage. As 
lima, judging from official policy statements, introduces into 
“+S economy more emphasis on the price system and competition, 
gree independence of industrial enterprises for the pursuit of 
‘ofit, and more linkage with the world economy than before, the 
perience of neighbouring economies would appear to become in-— 
‘Pasingly more relevant. Thus, a comparative study of China and 
Ss neighbours could prove useful for gleaning insights into the 
‘Fficiency issue. Cultural proximity between them underlines the 
cessity and usefulness of a comparison. However, the wunavaila-— 
lity of statistical information on a comparable and compre-— 
mnsive basis at the moment precludes the possibility of syste— 
‘tically analyzing the efficiency-related performance of industry 
, China. The analysis contained in this paper must to ai certain 
‘tent therefore remain of a qualitative and ad hoc nature. 


#This paper was presented at the International Academic 
mposium on Economy and Management held in Beijing, China, from 
to 8 June 1985. 
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The paper is organized as follows. The first section briefly 
reviews various forms of experimental incentive systems and the 
problems associated with each of them in enhancing efficiency at 
the enterprise level. It is noted that the series of experiments 
undertaken in China seem to have been progressing more towards an 
incentive system similar to that existing in neighbouring coun- 
tries, although in principle private ownership of property is not 
permitted in China. This suggests that China's problems associa- 
ted with achieving efficiency through the market mechanism will 
also become gradually similar to those of its neighbours. The 
Second section presents the results of regression analyses of 
profit rates, enabling us to judge allocative efficiency (or inef- 
ficiency) for Japan, the Republic of Korea and Taiwan Province. 
The third section deals with the possible implications of the 
experiences of these economies for China's efforts to improve 
enterprise efficiency through the new market-oriented incentive 
system. The final section contains some brief remarks on the need 
for data and possible future research. 


Chinese experiments in quest of industrial efficiency 


The policy shift embodied in the incentive-efficiency linkage 
aims at promoting greater managerial efforts and ingenuity to 
achieve increased efficiency through material rewards to man- 
agers. The most recent government decision explains the reason 
for change as follows [21]: 


"The well-spring of vitality of the enterprise lies in the 
initiative and creativeness of its workers by hand and 
brain. When the status of the working people as masters of 
their own enterprise is guaranteed by its rules and regula- 
tions and when their labour is closely linked with their own 
material benefits, their initiative, wisdom and creativeness 
can be brought into full play. This will arouse their deep 
interest in the operation and effectiveness of their enter- 
Prise, so that their performance is closely linked with their 
social prestige and material benefits." 


The motivational system envisioned in this statement represents a 
turn-about from the earlier emphasis on "social conscience, re- 
inforced by group pressures from fellow workers, rather than mone- 
tary rewards" [3]. 


As is well known from literature on the subject, enterprise 
Managers in an earlier period were paid little more than skilled 
workers. The State siphoned off profits with scarcely any 
material reward to encourage workers and managers to exert extra 
efforts for superior performance. Production quotas were assigned 
to each enterprise by the State and output was sold at State- 
determined prices. The State marketing agency had to sell what- 
ever was produced by the State-owned industrial enterprises. 
Furthermore, the State allocated investment funds from the budget 
according to production targets and priorities for industrial 


% 


ctors and geographical regions. Workers were virtually 4ssigned 

be employed in factories according toa State-planned output. 
der such an incentive system, managers had little motivation to 
onomize on scarce resources or to improve product quality and 
chnology. This state of affairs seems to have contributed to 
dening the technology gap between China and more developed 
onomies. It has been reported, for example, that in Shanghai , 
@ industrial centre of China, “about 80 per cent of all machin— 
y and equipment in the textile industry and other branches pro- 
cing consumer goods is nearly 40 years old" [4]. Overstaffing 
Jo and output mismatch (that is, inventory accumulations for some 
mmodities and supply shortages for others) [45] were prevalent 
oblems. The State had to subsidize inefficient enterprises to 
ve them from dying. In effect, the system taxed the efficient 
| support the inefficient. Moreover, seventy per cent of the 
efficiency in enterprises was reported to have arisen from mis— 
Nagement in one form or another [7]. 


The above observations are difficult to verify owing to a 
Ck of comprehensive information. However, they seem to repre— 
nt views widely held by outside observers. 


The current reform package for enterprise management differs 
dically from the earlier system. Under the new system, the 
terprise will be given the autonomy to [8] 


“Je. Plan its production, supply and marketing; keep and 
budget funds it is entitled to retain; appoint, remove, 
employ or elect its own personnel according to relevant regu- 
lations; decide on how to recruit and use its work-force, and 
on wages and rewards; set the prices of its products within 
vathe limits prescribed by the State; and so an." 

short, enterprises will gradually become independent (subject 
. the timing of the phase-out process, the indicative plan estab— 
shed by the Government and macropolicies) and responsible for 
Cir own profits and losses. State ownership will not, in prin— 
ple, affect the day-to-day operation of enterprises,* which will 
' in competition for profits. However, the precise mode and 
tent of profit retention as a reward for efficiency has been the 
bject of debate and experimentation in China in recent years. 
e heart of the issue is how to devise a rule for profit-retention 


*"Temporarily however some goods will be subject to State— 
termined production quotas and will be sold at State-fixed 


ices including EGG eeCil eeand ectles pmoducts 3 or olledessteel, 
n-ferrous metals, timber, cement chemicals, fertilizers, some 
chinery, synthetic films, and cigarettes." See The Economist 
telligence Unit, Quarterly Economic Review of China, North 


rea, No. 4, 1984, p. Ill. 


so as to induce maximum possible efficiency within enterprises.* 


In the context of Chinese experiments on profit—retention a: 
a reward for enterprise performance, the following systems are 
noteworthy: ** 


1978: Some enterprises fulfilling plan targets were al Lowec 
to retain an amount of profits equivalent to ae fixe 
percentage of the wage bill (enterprise funds system); 


1979: Some enterprises were entitled to a ‘fixed share gt 
base profits plus 10 ta 30 per cent of incremental 
profits (incremental profit system); 


il Stsilea ieee (a) Retention of a large share of profits above « 
target profit (profit target system); 


(b) Sharing profits between the enterprise and_ the 
State according to a scale determined by the 
authorities (profit-sharing system); 


we) Paying taxes rather than sharing profits (profit 
tax system). 


*The problem is closely akin to Leibenstein's notion of _ the 
"effort—responsibility—consequences”" connection (ERC) and whether 
ERC is confined within the appropriate decision-making entity. 
Briefly, if ERC is retained by the enterprise (or individual). 
then naturally the enterprise (or individual) is completely, 
responsible for the results of its activities. And if the con- 
nections are broken, then responsibility can be shifted to enti- 
ties outside the enterprise (or to other individuals), and worl 
efforts would be reduced, innovative risk-taking avoided, ane 
inefficiency in resource use would result. See Har ve 
Leibenstein, General X-Efficiency Theory and Economic Development 
(New York, OQxford University Fress, LY7S)y; Vechapter esa: Fors 
theoretical critique of the X-efficiency paradigm, see Louis de 
Alessi, "Property rights, transaction costs, and X-efficiency: al 
essay in economic theory", American Economic Review, March 1983. 
pp. 464-81. 


**The analysis is based on materials drawn from secondary sour- 
ces such as the following: Armin Bohnet and Gunther Giessen 
"China's new economic policy", Intereconomics, January—Februar’\ 
I9SS.) Dis 43-Sl; Gordon White, "State and market in socialist 


development: the case of Chinese industrial planning", IDs 
Bulletin, vol. 15, No. 2 (1984), pp- 4-10; Gordon White 
"Socialist planning and industrial management: Chinese economit 
reforms in the post—Mao era", Development and Change, vol. 14 


1983, pp. 483-514; Craig R. Little and Martin Lockett, “Trends it 
Chinese enterprise management, 1978-1982", World Develo ment, vol, 
11, No. 8 (1983), pp. 683-704; World Bank, China: Recent  Economi: 
Trends and Policy Developments (East Asia and Pacific Regiona: 
Office, March 1983); Andrew Watson, "The management of the 
industrial economy: the return oaf the economists", China's Ne 


Development Strategy, Jack Gray and Gordon White, eds. (London 
Academic Press, 1982). 


2 earliest reform (sometimes called the enterprise funds system) 
lowed enterprises to retain Profits equal to an agreed percent-— 
2 of the total wage bill ~(5-11 per cent). The sum could be used 
- reinvestment, bonuses or welfare schemes. However, the profit 
rention was subject to the condition that the enterprise had 
Weved eight plan targets involving total output value, product 
<, product quality, consumption of raw materials and energy, 
g@ fund, unit cost of production, profits and working capital. 


The incentive system thus encouraged enterprises to haggle 
- low targets every year and to increase the wage bill by paying 


peor or increasing employment. Often this system resulted in 
Ying lower targets to poorly managed enterprises and higher tar- 
(Ss to well-managed ones. Efforts to improve efficiency were not 


ir-ly rewarded in the end. 


The second experiment (incremental profit system) was in- 
ided to reward greater economy in the use of resources and par-— 
ularly improved capacity utilization of plant. Enterprises 
Jer this system were likely to push up profit targets from their 
cual profit of the previous year. The system thus ended up 
yarding enterprises which performed poorly in previous’ years. 
rerprises which already achieved high levels of efficiency found 
difficult to increase retained profits. Furthermore, enter-— 
ises with fluctuating yearly profits tried to even out in profit 
9orting so as to maximize the long-run total of retained prof- 
5, unrelated with actual improvements in efficiency. 


A slight variation from the incremental profit system was 
-empted in the third experiment (profit target system), which 
iked retained profits to the planned profit level and the un— 
anned profit portion above that level. A higher retention rate 
> applied to the above-target level of profits. This created an 
r-entive for enterprises to haggle again for a lower planned 
o9fit target than their actual capability in order to maximize 
ove-target profits. 


The fourth experiment (profit-sharing system) was designed to 
minate haggling cite lower Planned profit targets. The 
-ention of profit was determined by the total sum of current 
9fits realized and a certain rate decreed by the competent 
thority. Despite progressive improvements to link rewards 
-ectly to performance, the formally announced rights of enter— 
ses had not been translated into actual independence of man— 
rs. For instance, even under the profit-sharing system, enter— 
ses had to meet basic plan targets in one form or another 
‘ore profit retention could be claimed. Managers had still to 
sly for permission to purchase materials and equipment from 


ite supply agencies. 


Furthermore, managers more or less equally distributed re- 
ned profits earmarked for bonuses to employees, disregarding 
lividual productivity differentials. Some enterprises used 
ir funds to expand productive capacity for goods already in 
ess supply or to launch investment programmes without con-— 
leration of the availability of adequate energy and material 
plies. The reason for this behaviour seems not difficult to 


find. The managers were not yet directly responsible for lasses 
which were covered by State subsidies, and State funds for invest 
ment were allocated for expansion not necessarily according t 
performance criteria but largely on the basis of State priori 
ties. The incentive still remained for enterprises to strive t 
maximize the amount of State funds received for capacity expansia 
regardless of performance. Overinvestments by enterprises was 
natural outcome under all the profit-retention schemes experimen 
ted with.* 


The latest reform announced in 1984 was an attempt to reduc 
State control more radically and to give more complete independ 
ence and responsibility to enterprises than before. Under thi 
scheme, enterprises became completely responsible for both profi 
and loss, retaining profits after paying four sets of taxes an 
charges (income tax, revenue-adjustment tax, fixed asset charge 
and a working capital charge)? which were designed to syphon of 
above-average profits due to locational or technical factors an 
to favourable cost—-price relationships. ** About S50 per cent oa 
retained profits should be reinvested in the enterprise, whic 
must bear any losses incurred without State subsidies to cove 
them. 


This brief review of the Chinese experiments reveals that th 
enterprise performance criterion has gradually shifted toward on 
which resembles that of market-oriented economies. In the latte 
economies, profit earned after taxes Belongs to the enterprise 
which uses the earnings for such purposes as it sees fit 
including reinvestment, bonuses for workers of cash holdings. 8 
interesting aspect of the Chinese experiments is that the amoun 
of rewards (retained profit?) is determined by two components 
namely, the absolute amount of profit earned and another elemen 
such as the wage bill, incremental profits, the target profi 
quota, the rate specified by the authority or the profit ta 
rate. Though incentives to pursue profits might have increase 
gradually in the course of these experiments, none of them relate 
directly to the essential rule for the promotion of efficiency 
namely, maximizing the ratio of “social surplus over capital". 


By social surplus is meant that portion of profits derive 
from competitive efforts in improving product quality, technology 
management techniques, work habits (harder work and longer hours) 
firm-specific and manager-specific ingenuity to reduce pProductio 
costs etc., and not from exercises of monopolistic power such a 
collusion in price-fixing at a higher level than the competitiv 
price, cartelization (output or market sharing), entry barrier 
{including input monopolies and advertising effects), State sub 
sidies and other forms of industrial protection (such as tariff 
and import quotas). It 15 important to note that the concept oa 


*Despite shortcomings inherent in the incentive system 
experimented with, evidence seems to suggest some positive effect 
on profitability. 


**#The general profit tax is complicated by numerous othe 
taxes. See the Economist Intelligence Wiehe ie teresa fale 12 


Ocial surplus is “ideology-neutral", that is, regardless of the 
ature of the economic system China might adopt, social surpluses 
ust be maximized per unit of capital in order to promote effi- 
iency. Incentive-efficiency connections can be forcefully linked 
# enterprise performance is gauged by this ratio and rewarded 
ccordingly in a direct manner, namely, profit retention by some 
ultiple (or fraction) of the ratio.* However, most mixed eco- 
omies as well as China have adopted the indirect method of taxes 
nd subsidies through business laws designed to maximize social 
urpluses and to syphon away monopolistic profits. Whatever the 
ethod adopted, it is crucial to know the magnitude of profits 
arned by enterprises and industries from diverse sources if a 
ational policy package is to She formulated, and if efficiency 
evelopment is to Se monitored and steered properly. Herein lies 
ne reason for the kind of statistical analysis presented in the 
ext section. The question is what are the sources of social sur- 
lus in the Asian neighbours of China. 


The ratio of social surplus to capital could also be used to 
ring about efficiency in resource allocation, one of the criteria 
or investment project evaluation. This will help avoid the prob- 
em of overinvestment in some areas and underinvestment in others, 


hich have been repeatedly observed under various incentive 
chemes experimented with [9]. State funds and bank loans in 
ddition to retained profits can be consistently allocated accard- 
ng to the above-mentioned criterion. Using the same criterion 


or rewarding enterprises as well as for investment fund alloca-— 
ion would bring consistency to the working of the whole economic 
ystem. However, the subject of project evaluation has been fully 
iscussed in other publications, and will not be reviewed here. ** 


an Sources of manufacturing efficiency in Japan, 
the Republic of Korea and Taiwan Province of China 


The purpose of this section is to present some evidence and 
n interpretation of the sources of efficiency in manufacturing 
ectors of selected Asian economies, namely, Japan, the Republic 
+ forea and Taiwan Province of China. These three economies 
ould seem to share several common characteristics, including 
elatively poor natural resource endowments and high growth rates 
# gross domestic product, manufacturing value added and exports 
# manufactured goods under export-led growth policies, although 
he intensity and timing of government policy intervention may 


Reportedly similar ideas have been discussed in Sun Yefang, 
Justly grasp socialist profit", Jingles Yanjiuse Nositqg he725 
p. 47-58; He Jianzhang, Kuang Rian and Zhang Ahuoyuan, "On the 
uestion of profit rate of capital and production prices ina 
Ocialist economy", Jingji Yanjiu, No. ube Raho feel gt irae ree See 
lso Watson, op. cit., p. 100 and footnote 73. 


*#*See for instance, Adrian Wood, “Economic evaluation of in- 
estment projects: possibilities and problems of applying western 
ethods in China", World Bank Staff Working Papers, No. 46231 
Washington, D.C., 1984). 


differ among them. Moreover, at one time or another they have 
relied on various forms of development strategy, including import 
substitution, export promotion, fostering enterprises of inter— 
nationally competitive size and government guidance or economic 
planning, using such tools of policy implementation as tax breaks, 
fast depreciation allowances, direct subsidies, easy access to 
credits at below-market rate of interest and cartelization. Un- 
doubtedly, these measures must have influenced profit—earning 
opportunities for enterprises one way or another. 


With these observations, one could easily receive an impres— 
sion that government policies peculiar to East Asia might have 
been a major factor of industrial development in the region.* In 
spite of burgeoning debates on the specific role of government 
policy in East Asia, industrial development must ultimately orig- 
inate from basic economic driving forces, namely, efficiency of 
industries, enterprises and entrepreneurial efforts. To quote W. 
Arthur Lewis, "... the government can persuade, threaten or in-— 
duce; but in the last analysis it is the people who achieve.” 
Further, “The possibility of higher individual earnings is the 
fuel of economic growth, whether in the form of profits, salaries, 


wages, higher farm incomes, or otherwise. Economic growth cannot 
be produced by legislation, administrative regulation, or exhorta-— 
tion without the accompaniment of high material incentives. Hence 


the crucial test of the quality of development planning, in that 
part of the economy which is left to private initiative, is how 
effective are the incentives offered to the population to make 
decisions which will result in economic growth" C10]. 


The possibilities of higher earnings, however, can arise from 
many different sources. On the one hand, if earning possibilities 
come solely from economic rents derived by monopolistic exercises, 
resources could be misallocated and wasted. Economic development 
cannot take place in a society where rent-seeking activities domi- 
nate. On the other hand, if much of earnings can come as a reward 
for superior innovative efforts, unrelated with monopolistic power 
or government favours, sustained growth would be a natural conse- 
quence. The actual experience of an economy lies somewhere 
between these two extreme situations. The task of this section is 
to analyze firm or industry-level statistics measuring the rel-—- 
ative importance of various sources of profit earnings for the 
three economies chosen for study. ** 


Method of analysis and variables 


The method, adopted to test sources of profitability, borrows 


essentially from ae study conducted by Richard E. Caves’7 and 
Masu Uekusa [11]. However, our regression equations include some 
additional variables deemed relevant because of policies and 


*An interesting and provocative account of government policy 
1S given in Kent E. Calder and Roy Hofheinz, Jr., The East Asia 
Edge (New York, Basic Books, 1982). 


*¥*S5ome day when data becomes available, it is to be hoped that 
China could be included for comparison. 


stitutions specific to different economies. By quantifying the 
urces of profitability, efficiency implications can be infer-— 
dd. It would have been desirable to apply the method to long- 
rm series data in addition to cross-section data,* but data 
failability limits our regression analysis to the cross-section 
ita for a few years. The results reported in this paper there- 
we should be regarded as tentative, exploratory, and preliminary. 


The following form of equation is regressed, when pertinent 
ita are available, with the variables explained below: 


NAP = £ (GRS, RFC, NWA, TOA, ADV, ERP, CNR, EXS, SIZ) 


where NAP = net (of taxes) profits over total assets 


GRS growth rate of sales 


RFC = financial costs (interest payments and discounts) over 
total liabilities 


NWA = net worth over total assets 
TOA = sales over total assets 
ADV = advertising expenditures over total sales 
ERP = effective rate of protection (tariff) 
CNR = concentration ratios 
EXS = exports over sales 
a 
SIZ = size of enterprise (assets or employment per firm) 


is specification of explanatory variables differs from the one 
at Caves and Vekusa adopted for their study of Japan. Their 
Planatory variables included only the following: concentration 
tio, advertising outlay over total sales, growth rate of sales, 
ports over total sales and fixed costs plus wages over total 
sts. In the present study, all these variables are included 
cept the last. For including this variable, Caves and Vekusa 
gued as follows: 


"The practice of permanent employment and the prevalence of 
high debt-equity ratios contribute to fixed costs and thereby 
increase the risk toa which large enterprises are exposed. 
They should raise reported profits because they increase the 
risk of exposure of equity capital and thus presumably raise 
the risk premium demanded by those who supply it" [131]. 


*"Averaging over ten years should reduce the dangers of bias 
reported net profit on equity due to the vagaries of deprecia-— 
on schedules and other accounting practices .... Of course, the 
oblem remains that long-term average accounting rates of return 
n still be biased indicators of economic or discounted-cash-flow 


tes" [12]. 


In the Republic of Korea and Taiwan Province, the practice of perm 
manent employment ocr company loyalty does not exist. Indeed, 
scouting for talent from other enterprises i> Mae Lome competi- 
tion in pursuing profit or wealth maximization. Even in Japan, it 
is reported, only large enterprises practice permanent employment, 
and the practice covers only one-third of the total labour force. 
The reasons for including other variables are given belaw. 


Growth rate of sales 


The first variable, growth rate of sales, is included in _ the 
regression in order to remove any windfall from the profits of a 
specific industry. The growth rate of sales differs rom industry 
to industry, as does the ability to adjust output capacity. To 
the extent that the capacity adjustment involves substantial lags, 
an unexpected increase in sales would bring windfall profits 
especially in the short run, as in a one-year period. Caves and 
Uekusa cautioned, however, that the growth rate of sales could 
“nick up too many influences to allow a clear interpretation", 
especially if the data represent long-run averages for individual 
enterprises [14]. 


Rate of financial costs 


The rate of financial costs refers to the ratio of total 
interest paid, including discounts, to total debts (short-term 
Plus long-term debts). As such, the ratio expresses an average 
rate of interest. It has been alleged that the pressure of inter- 
est payments jeopardizes an enterprise, especially the financially 
weak ones without much collateral to offer (presumably smaller 
enterprises). Some evidence has been cited indicating that 
smaller enterprises rely on high-cost sources of loans, including 
the curb market, more than larger enterprises. This variable may 
Pick up the vulnerability of such enterprises, especially when 
money supply is tight. A negative correlation is therefore 
expected and included in cur analysis. However, it is alsa pos- 
sible that borrowing from the high-cost source may be motivated by 
previously unforeseen opportunities for profit. Hence, if these 
Opportunities are exploited by borrowing, even from the high-cost 
source, it is possible to show a positive correlation. 


Net worth over total assets 


This ratio measures the extent of the own capital of the 
enterprise, including the retained earnings, as a proportion of 
total assets. Hence, the lower the proportion of net worth, the 
higher the assets financed by loans from the banking system and 
other loan markets (often called indirect financing). Much of the 
net worth is owned by either the entrepreneurs themselves or their 
family members, since the securities markets are not yet well 
developed, especially in comparison with Western econamies. In 
particular, the shareholders are not diffused among the citizens 
at large, and hence the consequences of risk-taking are not passec 


on to general shareholders. What is called the “affort-— 
responsibility—consequences" connection in Leibenstein's Xa 
efficiency theory, to which reference has Previously been made, is 
kept within the appropriate decision-making unit. Leibenstein 


argues that if the effort—responsibility-consequences are not kept 


aithin the decision-making unit, irresponsibility increases costs 
9f production and decreases the Profitability of enterprises, with 
mportant consequences for development. 


) The above hypothesis provides a contrast with the views held 
Or developed countries. Caves and Uekusa argue in effect that 
he larger the ratio of net worth to total assets, the smaller the 
ask exposure and hence the smaller the profits £15]. LE 1S pre- 
fisely the opposite in the cases of the Republic of Korea and 
Taiwan Province. 


Turnover ratio of total assets 


This variable measures total sales over total assets, indi-—- 
cating how many times the total assets are used per year for pro- 
fuctionm and sales. It is used to test whether and to what extent 
'stretching" capital adds to profits. It has often been recom-— 
mended that work shifts be increased so that scarce capital in 
ess developed countries could be economized. "This meant that 
the «average work week per machine was two to three times that 
ancountered in the country of origin, and, since physical depre- 
flation is much less important than economic obsolescense, using a 
machine twice as intensively does not wear it out twice as fast" 


Gd. Gustav Ranis, as a result of first-hand micro-level sobser— 
ations, reported that "capital-stretching" is common to all three 
sconomies [17].* A perusal of sample data indicated a wide varia-— 


‘ion in the capital turnover ratio (or the sales-to-assets ratio) 
mong industries and among enterprises of different sizes. The 
fariable is supposed to pick up its effect on profitability, and 
Ss expected to have a positive correlation. 

~— Advertising expenditures over total sales 

Advertising functions as a means of information dissemina— 
ion, on the one hand, and product differentiation {real or 
magined), involving the creation of entry barriers, oan the 
ther. Though it is not always clear which of these augments the 
profit, conventionally the latter is thought. to be the more 
‘elevant item the variable is supposed to represent. However , 


’ *In a more systematic study on capital utilization, Jene Fk. 
‘won and Young Chin Kim reported: 


"The Korean experience in the past 19 years clearly demon-— 
strates that the increased utilization has been a very 
important source of economic growth. It was indicated that 
the growth of output in Korean manufacturing was far in 
excess of what could be attributable to the growth of invest— 
ment and employment. During the same period the Overall rate 
of utilization is found to have doubled. Hence, it can 
safely be concluded that a major source of Korean economic 
growth in recent years has been the increasing utilization 
rate of capital stock.” 


lene K. Kwon and Young Chin Kim, Capital Utilization in Korean 
lanufacturing, 1962-71: Its Level, Trend and Structure (Seoul, 


‘orea Industrial Development Research Institute, 19773), p. 8a. 


conceptually the function of information dissemination increases 
awareness of competing products especially where ignorance 15) 
prevalent in developing economies, and hence advertising can be a 
market—perfecting activity. In contrast, the function of product 
differentiation by advertising in developed countries can be a 
barrier-creating activity. Nevertheless, since it is operation— 
ally impossible to distinguish the two different effects of adver— 
tising, we include the variable only as an independent one for 
inter-economy comparison, and not as a proxy for entry barriers as. 
in some existing studies. 


Effective rate of protection 


Developing countries often utilize protection from inter— 
national competition by a high tariff as a means of industrializa— 
ticn. The Republic of Korea and Taiwan Province are no exception, 
despite their outward-looking policies. The effective (or value— 
added) rate of protection could be as high as S00 per cent for 


certain industries. Hence the degree of effective protection 
could be a source of profit-rate differential among different 
industries. To the extent that this variable is significant, 


resources could be misallocated in a static sense, though a 
dynamic efficiency effect could be positive if a protected in-— 
dustry is truly an infant industry that is viable under such pro— 
tection. However, the analysis of dynamic effects is beyond the 
scope of this study. 


Concentration ratio 


This is a conventional variable (the proportion of output by 
the three largest enterprises) used to test both the effect of 
market power oan the profit rate and resource misallocation due to 
the monopolistic rent which results. However, Caves and Uekusa 
warn that this variable could be insignificant in ae rapidly 
industrializing economy: 


"We suggest reasons why periods of very fast macro-economic 
growth should translate themselves into micro-economic 
imbalances. When it appears profitable at the margin to 
expand production in practically every industry, an indus— 
try's profit rate may depend primarily on how fast it can 
enlarge its capacity. In industries that face long planning 
and construction delays in expanding capacity, substantial 
short-term windfalls may accrue even if the industry is 
potentially competitive enough that they will be eliminated 
2 ee ot late STAYS ye Tat tries Industries adjusting quickly will reap 
smaller windfalls, even if concentration is high enough to 
keep profits above the competitive norm in the long run. 
Thus concentration may fail to register a significant influ-— 
ence on profits in periods of explosive growth, unless we 
take account of differences in short-run constraints on the 
expansion of industries’ outputs. And inter-industry dif- 
ferences in growth should be a more potent determinant of 
Profit rates in periods when growth is on average very rapid 
than when it is normal, because windfalls then bulk larger in 
the inter-industry variance of profits" [198]. 


‘a this connection, it should be noted that all three countries 
Vjoyed rather rapid growth. We could therefore expect an insig-— 
ificant effect of concentration in profit-making. 


Export over sales 


Ordinarily in a $free-enterprise system, the distinction of 
ales between the domestic market and overseas markets should not 
"ise. However, the export—-led growth policy introduced subsidies 
Wirectly for exporters, including low-interest loans, reduced 
ax@S, rebates on public utilities and tariff—-free imports of raw 
aterials. xporters, under the policy, would equate marginal 
3sts and marginal benefits, including policy-contrived marginal 
ains. The latter would add to the profitability of an exporter 
fer non-export enterprises. The variable is included to pick up 
1@ effect of such export incentives on profits, prompting us tea 
spect a positive coefficient. 


Size of enterprise 


The size variable represents an entry barrier due to the 
stent of economies of scale in various senses. A large firm can 
s anything that a = small firm ‘can do, but’ not vice versa. Far 
istance, large borrowers can command lower interest rates due to 
gwer lender's risk, bargaining power, ability to discriminate 
jainst small firms, or even varying government policies to favour 
arge firms. The question is an empirical one, namely whether the 
ationale of scale economies is confirmed by high profitability. 


2qression on Japanese data 


In the case of Japan, three different sets of data are used 


39 the regression analysis. Inter-industry data come from the 
ank of Japan, which annually publishes SGhuyo Kigyo Keiei  Bunseki 
Financial Analysis of Major Enterprises). The bank collects 
inancial information from over 500 large enterprises and clas— 
ifies it into S50 manufacturing categories far a sectoral 
jerage. In thisjestudy, IO 7 Ss 1977 and 1978 data are used for 
tter—-industry regression. The second source of data is the 


inistry of International Trade and Industry, which annually pub— 
ishes individual financial information from over 300 large enter— 
-ises in Wagakuni Kigyo No Keiei Bunseki (Financial Analysis af 
uw Country's Enterprises). The third set of data comes from a 
iblication by the Small and Medium Enterprise Agency of the 
Inistry of International Trade and Industry, Chusho EKigyo No 
piei Shihyo (Financial Indicators of Small and Medium Enter— 
-ises). It contains financial information from over 10,000 small 
Wd medium-scale enterprises and tabulates it into over 600 
wtries by industry and by size of firm. 


Generally consistent regression results are observable for 
1 1974, 1977 and 1979 inter-industry data (see table ue Note 
vat the growth rate of sales (GRS) shows a positive coefficient 
th a one per cent level of significance for all three years. 
wever, it is noteworthy that the same variable is equally, if 


3%t more, Significant for more disaggregated data of individual 


enterprises and "“inter-scale" data of the Small and Medium Enter— 
prise Agency (see table 1 (D)). One could interpret this to mean 
that the so-called windfall is not necessarily due to the industry— 
specific lag of capacity expansion to meet an increasing demand, 
but rather that each individual entrepreneur's effort to capture 
the increasing industry demand influences profitability from this 
source. 


Table 1. Net profit over total assets 
regressed for data relating to Japan 


Standardized Elasticity 
Variable Coefficient T-ratio coefficient at means 


A. Bank of Japan inter-industry data 1976 


GRS On 7 Sage tS ire Oe eet O20 
RFC = a7 eee DL 1) lS BS Fe 9 eer 
NWA Orseo Sita S Pe Oe 74 Pad es em 
TOA 9.068 0.053 0,005 OLie25 
ADV —-O,. 423 LOS | —0,. 088 —O2) 28 
EXxS 0.016 0.548 O Os9. 0.080 
Se —-0.000 —-0.124 —0. 009 -—OLroL4 
MPL oO, 600 esa COE aie! 0.452 
Intercept —-0. 487 So aie ze 

R= 0.896 Dp: Pees 


Es Bank of Japan inter—-industry data 1977 


GRS 0.124 3.917 0.244 Ofeay 
RFC —0. 932 —?.214 -0. 254 -1.398 
NWA 0.184 8.945 0.545 1.243 
TOA 2.498 2.845 0. 230 0.903 
ADY 0.024 0.099 0.004 0.006 
EXS 0.005 Omss7 O.0?1 O.031 
SIZ 0.000 0.074 0.004 0.005 
MPL 0.000 3.604 0.194 OPSP 7 
Intercept —1.104 =—OSS595 

R= 0.896 Dare Can 


[Bas Bank of Japan inter—-industry data 1978 


GRS 0.119 3. 634 0.241 0.120 
RFC =1,.590 See oer —9, 280 Slsss? 
NWA 0.149 3.739 0.498 0.928 
TOA 1.549 1.490 0.150 0.436 
ADV —-0.062 =O, 25 —-0.017 —-0.013 
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ble 1 (continued) 


riable Coefficient 
3 Os005 
76 -0.000 
ie 0.000 
tercept seats hh 
R= 0.834 


| 
~N 
ted 


Standardized 
coefficient 


Elasticity 
at means 


oO. Od 
—0.064 


0.254 


0.012 
—9.950 
0.306 


JPME Small and Medium Enterprise Agency inter-industry and 
inter—scale enterprise data 1977 


S 0.007 sole? Os i17 0.014 
G —Gnié? =12052 —-0,042 Ab) LOVES] 
A 0.164 12evel1 0.4848 0.620 
A 1.194 47399 ata Wat, 0.257 
Ny Orie i a =O50 14: 0.004 
z 0.008 a PE Oe 17 0,072 
iL 0.001 S.a24 ies) OE O7> 
jtercept —0. 083 =0., 090 

R= 0.292 D.F. 577 
ae oo : 

Es Ministry of International Trade and Industry 
inter—establishment data 1977 

5 eee 0 ie mais ue) 3 Pm as § a2: 
ic —-0. 007 —0O, 200 —0.008 —0,032 
1A Oo. 288 15.414 0.658 2.885 
A Cae 4.22 Omir iL ees 
VY 0,900 hee az 0.054 0.065 
= =. Ove: =e eaee: —-OnO56 0.082 
iz 0.000 2.454 Oe Log (6) Ae 
‘Le 0.000 Sion 7 [Owed lads! Os522 
tercept —oe OF —10 5220 

R= 0.579 D.F. 296 

fae Ministry of International Trade and Industry 
inter-establishment data 1978 

Ss 10.847 Bin S43 Ones 0.142 
(& a, 002 0.282 0.012 0.006 
A 0.185 LOm7 Ot One ity, ches 
a eee Sin ears CO eam ial 0.813 
W 0.000 O28 7 0.014 0.008 
S 0,034 2.4680 0.118 (Oye ilvesnt 
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Table 1 (continued) 

be SS ee 
Standardized Elasticity 

Variable Coefficient T-ratio coefficient at means 


ee ee eS ooo 


SIZ 0.000 0.564 0.033 0.024 
MEL 0.000 2, 322 Oo, 107 (oj oe 
Intercept rae) 4 87 fants eye 

R2 0.484 D.F. 293 


mm 


Sources: Bank of Japan, Statistics Bureau, Shuyo FKFigyo Keiei 
Bunseki (Financial Analysis of Major Enterprises) (Tokyo, 1976, 
1977 and 1978); Small and Medium Enterprise Agency, Chusho Kigyc 
No Keiei SGhihyo (Financial Indicators of Small and Medium Enter- 
prises) (Tokyo, 1977)  Mintstry = iot International Trade anc 


Industry, Waga Kuni  Kigyo No Keiei Bunseki (Financial Analysis of 
Japan's Enterprises)? (Tokyo, 1977 and 1978). 


Notes: See earlier section on method of analysis and varia- 
bles for definition of variables. 


MPL = machine (money)? value per employee (representing 
the technological level) 
D.F. = degrees of freedom 


0,000 refers to a negligible number. 


Whether such profit could be called solely a windfall igs 
questionable. This view is corroborated by the coefficients af 
the assets-to-turnover ratio (TOA). Note that the variable is not 
always significant for inter-industry data, but highly significant 
for inter-firm and inter-scale data (see table 1 (£) and (F). Ir 
particular, an entrepreneur facing increasing industry demand 
would run capital faster or "stretch" capital to produce a greater 
amount of output. This is an alternative to the expansion of 
Capacity in anticipation of an increase in demand. 


Interestingly, the ratio of financial costs to total liabili- 
ties (RFC) affects inter-industry profitability negatively with <= 
3 per cent significance level, while it shows no statistical sig- 
nificance for individual enterprise data. Having to borraw 
because of financial difficulties may adversely affect inter- 
industry profitability, but it does not necessarily do so for 
individual small and medium-scale enterprises. Some entrepreneurs 


obviously perform better than others when financial difficulties 
face an industry. 


Net worth over assets (NWA) emerges as the most important 
variable determining differences in profitability between indus- 
tries and between individual enterprises. This phenomenon ig 
common to all three economies under study. The Greater the ratic 
of net worth to total assets, the greater the entrepreneurial 


forts towards profit—making.* Further, the Japanese equity 
rket 1s not as well developed and Ownership not aS widespread as 

Western economies. Hence, spreading risks to a wide range of 
uity owners does not seem to be a Japanese phenomenon. ** 


The variable of advertising expenditure over total sales 


DY) is insignificant for all regressions. This iS consistent 
th the findings of Caves and Uekusa for their long-term inter— 
dustry regression (10-year average during the 1940s) “The influ- 


ce of advertising rates on entry barriers and thus on profita-— 
lity is weakly significant and somewhat less potent than in 
stern economies" [20]. 


The ratio of exports to sales (EXS) also fails to register 
y Significant influence on profitability. This iS understand-— 
de since Japan had eliminated export subsidies of any kind by 
an Furthermore, protectionism in the Western industrial coun- 
des, which increased during the 19705, might have played a 
fat = Even during the 1940s, when there was some export subsi-— 
Zing, this variable seemed insignificant according toa the find-— 
gs of Caves and Uekusa [21]. 


The size of the enterprise (SIZ) does not appear to be sig- 
ficant in the regression of inter-industry data, while the vari- 
le shows a mixed significance for inter-enterprise data. How 
er, scale economies become definitely important among small and 
dium—scale enterprises. This seems consistent with the finding 

Caves and Uekusa that "size influences profits positively but 
Pvetipetola, poinel F221. 


Finally, a new variable, machine (money > Value per employee 
FL-s which purports to gauge the influence of the technological 
vel on profitability, is introduced. It has been widely recag-— 
zed that Japan to a great extent owes its success to technologi— 
1 innovation.*** The question is whether technological improve-— 
nt shows up in private profitability. The regression results 
dicate that this variable is significant with a positive sign at 
e one per cent confidence level for all the data, regardless of 
ether they are inter—industry or inter-enterprise data. 


gression on data for the Republic of Korea 


The equation is regressed on two sets of data, one dealing 


*This evidence is contrary to the view of Caves and Uekusa 
oo 


x*Equity financing in Japanese enterprises amounted to only 

8 per cent of all sources of enterprise financing during the 
54-1947 periad. The proportion for enterprises of the Republic 
Korea was 16.5 per cent during 1942-1973. See I1 Sa Kong, “An 
erview of corporate finance and the long-term securities market", 


anning Model and Macroeconomic Folicy Issues, Chuk Kyo Kim, ed. 


eoul, Korea Development Institute, UOT 7) 


***#See Terumoto Ozawa, Japan's Technological Challenge to. the 
st, 1950-1974: Motivation and Accomplishment (Cambridge, 


ssachusetts, Massachusetts Institute of Technology Fress, 1974). 


with the inter-industry variation of profits for 68 industry 
classifications in manufacturing, and the other with the variation 
of profits among establishments of different size (by number of 
workers) in 52 subgroups of small and medium-scale enterprises. 
The former data come from the Bank of Korea publication Financial 
Statements Analysis (1974, 1977 and 1978), based on a sample of 
938 manufacturing enterprises, each selling 100 million won of 
output or more. The sample is random but stratified by industry 
classification, by export orientation and by establishment size 
(thus excluding many small-scale enterprises). The latter data 
come from dJungso Kiup Siltae Chosa Bogo 1977 (Report on the Survey 
of Current Status for Medium and Small Enterprises 1977), pub- 
lished by the Medium Industry Bank. The data are compiled on the 
basis of a stratified random sample of 1,846 small and = medium— 
scale enterprises (defined as those employing less than 300 
workers or owning assets of less than SOO million won). Appar— 
ently, some of the data of enterprises in the middle range overlap 
between these two sources. However, the former exclude small- 
scale enterprises (employing fewer than 20 workers), while the 
latter exclude large-scale enterprises (employing 200 workers or 
more>. 


The results of the regressions are presented in table 2. 
These years can be considered as normal boom years, the country 
having recovered from the effects of the oil shock in 1974 and 
1975. Gross national product increased by 11.5, 10.5 and 12.5 per 
cent, and the wholesale price index rose by 12.1, 9.2 and 11.7 per 
cent, for 1974, 1977 and 1978, respectively. All other develop- 
ment iaindicators show no abnormal situation which might prompt a 
special interpretation of the regression result. 


The regression indicates that the growth-rate-of-sales ({(GRS) 
variable has a positive sign with a high statistical significance 
at the one per cent level of confidence, except for 1974 inter- 


industry data. The estimate of the same coefficient for the 1977 
Medium Industry Bank data shows no significance. Thus, some wind- 
fall profits appear to be making industries more profitable 


because of the high growth phase of the economy and its attendant 
demand for the output of some industries. However, it seems that 
small and medium-scale enterprises were not able to exploit many 
sales opportunities during this period. 


Table 2. Net profit over total assets regressed for data 
relating to the Republic of Korea 
ee ee ee eee ee eee 


Standardized Elasticity 
Variable Coefficient T=rabve coefficient at means 


eee 


A. Bank of Korea inter—-industry data 1974 


GRS 0.014 0.837 0.077 0.127 
RFC =O. 196 —-0.956 —-0,.103 —90. 390 
NWA 0.208 6.296 0.561 ees 


continued 


able 2 (continued) é 
0 nasa ee eee ee ee ene eee eee, 


= 3, : Standardized Elasticity 
ariable Coefficient T~—Khatad coefficient at means 


ee . 


OA 2.442 3.214 0.294 o.8i1 
DV 0.489 1.490 0.1986 0.101 
RP 0.426 3.048 0.301 0.114 
NR -0.154 —0. 443 -0.041 -0.02&6 
XS —0.004 -9.059 -0.005 -0.002 
az 0.000 0. 367 0.035 0,071 
ntercept —S. 940 Sailers 

R2 0.503 D.F. 58 


EB: Bank of Korea inter-industry data 1977 


RS 0.056 SS 2ow 0.336 Ne Se 
FG 0.209 0.744 Loss 0.439 
WA 0.108 oe ed 0.250 OVosr 
‘DA ees 2.903 One LG yeaa 
DV 12002 a Se 0.286 (Os Peas 
RP eA 1 ove 0.147 0.076 
‘NR SES = ee —0,084 tay ea 
XS Oro Oils ts Ose 2 0, 050 
IZ —-0. 000 —-0, 024 —-0.419 Sha lees 
ntercept 5.732 ere Maat 
R= 0.218 D.F. 58 

ie Bank of Korea inter-industry data 1978 
RS 0.045 am ed: Oleoe 0,487 
ise —-0,405 Se ELS) =O. 220 Someone 
IWA Oe ee &.389 0.548 ib Rare 
‘OA le fedeg — Oa -0.014 —0.047 
DY O.F9F 3.495 O.S1S 0, 224 
RP Oenes 7 ees Onley 0.Oo81 
‘NR 22S 1.063 Oa0F5 0.314 
OAS} SO 7095 -0.545 —0.047 —0. 025 
IZ —0.000 —-1.461 SOL Loy a) alpear 
ntercept Sot aye S fer Ole 

R= 0.540 D.F. 58 

D. Bank of Korea inter-industry data 
ooled for 1976, 1977 and 1978 

RS 0.043 4.586 0.248 0.432 
EC Se oes oe SIs tere -0.052 =0.218 
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Table 2 (continued) 
gents) oobi ee ls eee ee ei Ss ee — eee 


Standardized Elasticity 
Variable Coefficient T-ratia coefficient at means 


Sd a ae ee ee i 2 ee 2 


NWA Oumieyes 7.927 0.427 1.008 
Toa 1.458 sD, 0.195 0.605 
ADV 0.853 4.560 aa. 0.189 
ERP 0.342 AS At O.227. 0.096 
CNR -—9.195 -0.544 -0,029 -0.031 
EXS 0.047 0.842 0.044 o.019 
SIZ —9.000 -9.000 —0.029 -0.019 
Intercept = Acker Se Foe 

R2 0.427 D.F. 194 


Es Medium industry bank data based on 
establishment size 1977 


GRS 0.006 Die 2 O,124 0.041 
RFC CpleeS. Olea one Qaes 
NWA 0.128 4.440 9.883 Oe Fee 
TOA 2.650 2.484 O29 2 Dae 
EXS 0.020 Laas 9,215 9.089 
NOF 0.018 es 0.287 coer oe! 
Slee 9.001 0.201 O4GE> 0.0158 
Intercept =6. O72 gt veered! 

R2 0.594 D.F. 46 

Notes: See earlier section on method of analysis and varia- 


bles for definition of variables. 


NOF = number of firms 
D.F. = degrees of freedom 
0.000 refers to a negligible number. 


A scatter diagram of the residuals indicates no heteroskedas- 
ticrvey. A perusal of the simple correlation matrix for all the 
variables suggests no multicolinearity. 


Similar regression exercises for profit rates before taxes 
yield a slightly better fit than presented in this table in termes 
of R-squares and T-ratias. 


The estimate of ERP for 1978 in ai study conducted by the 
Federation of Korean Industries was adjusted to ensure compatibil- 


ity with the inter-industry data classification of the Bank of 
Korea. 


- The rate of financial costs (RFE) is not statistically sig- 
ificant encugh to influence profit rates in any systematic manner 


Peepk Vin arter=industry data for 1978. For that year, a negative 
prreletion was found, suggesting that higher financial costs 
Beant a i Goicht profit rate. But the variable is not robust despite 
he widely held view that high financial costs, especially on 


pans from curb markets, threaten bankruptcy for many enterprises. 


The ratio of met worth to total assets (NWA) shows a positive 
Defficient and is very significant and robust among the variables 
Or all years, inter—-industry data and 1977 medium industry data. 
nese findings appear to provide ample support for the 
-efficiency hypothesis, namely, the larger the net worth (private 
wnership) relative toa total assets, the greater the entrepre- 
eurial efforts, thus making enterprises more profitable. 


The turnever rate of tetal assets (TOA) shows a significant 
Ssitive coefficient for all years except for 1978. The possibil— 
ty of using capital more intensively to increase the rate of 
eturn is enhanced among different industries and different firm 
izes within an industry. Tt should be noted that bank data for 
977 for medium industries is quite significant at the 2 per cent 
ignificance level. Along with net worth over total assets, the 
apital turnover ratio as a variable indicating entrepreneurial 
#fort proved quite significant. 


Advertising expenditures over total sales (ADV) appear to be 
n amportant determinant of profits for all the inter-industry 
ata except for 19764. It is statistically significant at the one 
er cent level for 1978, two per cent for 1977 and one per cent 
or a pooled regression of all three years. It would have been 
ne@resting to have estimated the coefficient for the Medium 
mdustry Bank data based on establishment size, but advertising 
nformation is not available. As discussed earlier, it is a 
atter of interpretation whether advertising is a barrier ora 
arket perfecter, especially for a developing country. 


The effective rate of protection (ERP) appears alsa toa be a 
oburce of profit-making. Note that the variable is significant at 
he one per cent level of significance for 1975 and for the 
976-1978 pocled data and at the five per cent level for 1978, but 
ot significant for 1977. This seems to support the view that the 
Fotected domestic market is more profitable than the subsidized 


“ports. 


The concentration ratia (CNR) is) insignificant tere ally the 
Pars tested, contradicting both theoretical expectations and a 
idely held view. Caves and Uekasa's explanation in the case of 
apan appears to apply to the Republic of Korea as well. During a 
sriod of explesive growth, concentration would fail to influence 
-ofits significantly and windfalls through the high rate of sales 
Suld dominate over concentration. 


Export over sales (EXS) does not explain the variation in 
-ofit rates at all, contradicting our expectation of a positive 
nef ficient. This appears tao support the allegation that enter— 
rises of the Republic of Korea export in order to receive govern— 
pnt subsidies, although exports per se might be unprofitable. 
fe observed lower price for exports than for domestic sales car— 


Sborates the findings here. 


Size of enterprise (SIZ) shows no significance in explaining 
the variation of inter-industry profit rates. An explanation of 
this finding might be similar to that offered for the insignifi- 


cance of the concentration variable. In a rapidly Growing 
economy, potential entry barriers would be offset by the high rate 
of sales. Market opportunities could be seized by rising entre- 


preneurs regardless of firm size. This finding suggests that the 
emphasis of the Republic of Korea on large-scale enterprises, 
based on the rationale of scale economies, might have been over- 
emphasized. 


Number of firms (NOF) applies only to the Medium Industry 
Bank data and is mot available for the Bank of Korea inter; 
industry data. The number of firms is a variable reflecting the 
degree of competition in that industry. It is hypothesized that 
the larger the number of firms in each category, the greater the 
degree of competition; and the greater the competition, the more 
profit-making the firms must be for survival with little access te 
bank loans. The regression shows a positive coefficient, sig- 
nificant at the two per cent level of confidence. 


Overall, these regressions offer little support for profit- 
making through subsidized export activities, concentration—causec 
monopoly rent and scale economies (entry barriers). The variable 
representing the export-to-sales ratio bears little statistical 
Significance in spite of the policy measures providing substantial 
incentives for exports. Some argue that exporting to the worldc 
market enables firms to exploit economies of scale, and hence the 
efficiency and profitability of exporting irms should have beer 
one of the main sources of growth.* However, our findings appar- 
ently fail to corroborate this view. Indeed, as some critics have 
pointed out, enterprises might export to receive incentive bene- 
fits in the form of subsidized bank credits which are often usec 
for domestic speculation, including the purchase of land, because 
funds are fungible in use. More lucrative business lies in _ the 
tariff—-protected domestic market rather than in the export market 
where they must compete with more efficient foreign producers. 
This view seems borne out by the statistical significance 
{t-value) of the variable representing the effective rate of pro- 
tection. Though quantitatively not overwhelming, some market dis- 
tortions and consequent inefficiency should be recognized here. 


Regression on data for Taiwan Province of China 


The relative paucity of data, compared with those for Japar 
or the Republic of Korea, limits the extent of our statistical 


*#For instance, Krueger hypothesizes: 

As ere technological economic factors imply an over- 
whelming superiority for development through export 
promotion. These factors include such phenamena. as 
minimum size of plant, increasing returns to scale, 
indivisibilities in the production Process, and the 
necessity for competition." 


See Anne O. Krueger, "Trade policy as an input to development", 
American Economic Review, vol. 70, No. 2 (May 1980), p. 289. 


- 


nalysis for Taiwan Frovince. Statistical information relative to 
irpm size is quite rare. Fortunately, however, 1970 Industrial 
urveys published-by the Ministry of Economic Affairs have tabu-— 
ated some data on net worth, financial costs, and total assets, 
hich are used in this study for inter—-industry analysis. 
urther, the Economic Yearbook 1977, published by the Economic 
aily News of Taipei, contained financial information on the 300 
argest private corporations, ranging in employment size from less 
han 100 to over 9,000 for 1975. Also, the Stock Exchange of 
A@lwan Province began ublishing financial information on 199 


isted companies. Table 3 shows the results of regression on 
hese data. 


Table 3. Frofits over total assets regressed for data 
relating to Taiwan Province of China 


Standardized Elasticity 
ariable Coefficient trate coefficient at means 


A. Profits (non-wage component of value added) regressed 
for the Industrial Survey (inter-industry) data 
of Taiwan FPrivince, 1970 


SIZ 0.000 0.020 0.009 0,004 

NWA 0.019 2.105 O.?711 0.943 

ToA ~299 &. 387 4.4531 1.784 

RFC —0.017 —0.013 -0.,004 —0, 002 
_onter cept —1.244 oe 
R= 0.44 ey Sy 


BR. Profit rate (met of tax) regressed on financial data 
of 300 largest industrial corporations, 1975 


GRS 0.000 0.432 0.030 0,005 
NWA 21.8198 10.346 0.496 2.32 
TOA 3 Si 5.089 0.302 Oo. 941 
SIZ 0.000 1.514 0.075 Onl2s 

EPL 0.868 2.709 O.155 o.314 
Intercept —7sOs7 iT hrgeh ste) 

R= 0.335 D.F. 294 


ES Profit rates (net of tax) regressed on financial data 
of 100 listed companies in Taiwan Province 
Stock Exchange, 1978 


GRS 0.9008 OLOFF 0,007 0.906 
NWA Om MEA ode OP Steyr Sara 
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Variable 


Coefficient 


Standardized 
coefficient 


Elasticity 
at means 


ALRUGRI SOS wh, ) BO SAAR yw be EE ee 


TOA 0,040 Re Spe 0.266 0.550 
Sake 0.000 po Oey 0.182 0.146 
Intercept =o Fe aii oe 
R= 0.401 D.F. 91 
D. Profit rates (net of tax) regressed on financial 
data of 100 listed companies in Taiwan 
Province Stock Exchange, 1979 
GRS =OnOoc Oa rs —Os07S. =) 
NWA 0.127 Steir 9.470 eho 
TOA 0.045 4.480 0,274 0.741 
Siz 0.000 PEM SHE 0.186 0.147 
Intercept —-4.7685 iy FAO 
R= 0.441 D.F. 94 
Sources: Ministry of Economic Affairs, 19790 Report on 
Industrial Surveys in the Province of Taiwan (No. 9) (Taipei, 
1972); Economic Yearbook 1977 (Taipei, Economic Daily News, 1977). 
Notes: See earlier section on methods of analysis and varia- 
bles for definition of variables. 


EPL = capital per employee 

SIZ is represented by number cf employees in part B and by 
Size of total revenues in parts C and D. 

9.000 refers to a negligible number. 


With respect to the Industrial Survey data, only four inde- 
pendent variables were usable, and were regressed on the non-wage 
component of value added over total assets for 62 industrial clas- 
sifications. Note that the ratio of net worth to assets and the 
turnover rate of assets are statistically significant. In con- 
trast, the size variable (represented by average assets per firm) 
and the ratio of financial costs over total debts are not Signifi- 
cant. This finding is cansistent with that for the Republic of 
Korea, namely that the X-efficiency of entrepreneurs appears to be 
quite important in profit-making. It would have been interestinc 
to compare the coefficient of export over sales with other varia- 
bles. Unfortunately, however, such information was not available. 
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The regression on individual private enterprise data 
ftirengthens our observations even further. Note that in the 
egression on the 2300 largest industrial corporations, the ratia 
fo omet worth to assets bears a T-ratio of over 10. Next is the 
fatio 6 6©of )6Sales)6(to)6total)6asBetSs, «with a T-Fatio of over &. In 
ontrast, the T-ratio of the growth rate of sales is insignifi- 
ant, unlike the case of the Republic of Korea. It seems that 
aindfalls are not an important source of profit=making in Taiwan 
‘Tovince. 


A new independent variable is experimented with in the 
egression, that of fixed assets per employee as a measure of the 
evel of technology. It is assumed that the larger the amount of 
ixed assets per employee, the higher the level of technology in 
rroduction. The variable turned out to be sighificant at the one 
er emcee Levelyorofs canftidenee’ with? al positive: Sign? In other 
ords, the higher the level of technology, the greater the profit— 
ibility of an enterprise. 


ummary of findings 


This section has investigated the source of private profit— 
ibility and its implications for allocative efficiency in the 
manufacturing sector of Japan, the Republic of Korea and Taiwan 
‘rovince. Private profitability does not necessarily mean sacial 
fficiency of resource allocation. Differences between the two 
wasures could come from a variety of sottrces. Among others, 
matural barriers to entry and gavernment policy-contrived distor—- 
ions) could bring about private profits unrelated with social 
fficiency. Inefficiencies from such sources could be inconsis— 
ent with the rapid growth of an economy, since misallocation of 
ccarce resources would hinder growth. 


Fortunately, however, the foregoing empirical analysis of the 
hree economies indicates relatively small effects of resource 
isallocation. By contrast, the efforts of entrepreneurs to 
nmnovate, compete, economize on scarce resources and improve tech— 
iGlogy would appear to dominate as the major sources of differen— 
2S in profitability between industries and betweeen enterprises. 
his generalization is supported by findings that export orienta-— 
ion with subsidies, large firm size and cohcentration are not an 
mportant source of profit-making in general, and further that the 
fatio of net worth to total assets, the turnover rate of assets, 
mG machine value per employee (particularly fer enterprise-level 
lata rather than industry-level data) provide the main sources of 
wOfitability. Table 4 ranks the strength of variables by 
—ratio. The overwhelming strength of the ratio of net worth to 
otal assets in all three economies is striking, suggesting that 
wealth maximization (incentive) may be the strongest driving force. 


Though these findings are informative, some caveats are in 
rder. The analysis suffers from several shortcomings. First, 
he results of the regressions for the three economies are not 
trictly comparable because the inclusion of explanatory variables 
laffers among countries (as dictated by the availability of sta-— 
istical information). Second, to make the findings more conclu- 
ive, an analysis of long-run average data is needed (for example, 
overing a decade) rather than = annual Hatameasweaneethis study 


Third, interpretation of the regression results could be further 
refined by more extensive study of country-specific institutions 
and policy mixes than presented here. Fourth, dynamic effects of 
resource allocation, undoubtedly great in the three economies 
under study, cannot be treated within the static framework of 
analysis adopted here. 


Nevertheless, this study suggests that the driving force for 
the rapid industrial growth has originated from vigorous entrepre- 
neurship and management striving for profit-making, while alloca— 
tive efficiency was not hampered by either natural entry barriers 
or government favours and discrimination. 


Table 4. Ranking of variables by the strength cf the T-ratio in 
the regressions of profitability for manufacturing in Japan, 
the Republic of Forea and Taiwan FProvince of China 


Year 
Variable WRI RES 1977 1978 197 7#* 197 7*HRE 19798*#e 
Japan 
GRS a ee 2 ta a 2 
RFC 4 ay 4 & 7 8 
NWA 1 1 il i 1 1 
Toa 8 4 a 2 2 = 
ADY = Fi 7) ve & FA 
EXS & & 8 = 8 4 
Slee am 8 & a 5 & 
MPL 3 as a4 4 4 Hi 
Republic of Korea 
197&* 1977 1978 1975-1980 17 7a 

GRS & i 3 = 5 
REE = x & & & 
NWA i S 1 1 i 
TOA 2 4 a = Ss 
ADV 4 2 a x oe 
ERP 3 5 4 4 a 
CNR 7 8 8 8 ee 
EXS G & S 7 4 
SIZ 8 9 =) ro) = 
NOF ~ = = = = 
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able 4 (continued) 


Taiwan Province of China 


1970% L1975SRRH 197O**e 197 PR 
RS = a 4 
4 
1G 4 = = = 
WA = 1 1 1 
DA 1 = = fs 
a. = = = zs 


Notes: See earlier section on methods of analysis and vari- 
bles for definition of variables. 


NOF = number of firms 


A single asterisk indicates that the basic data are inter- 
ndustry. Double asterisks indicate that the basic data contain 
ntries of data classified by enterprise size within an industry, 
md hence more disaggregated than single asterisk series. Triple 
sterisks indicate that the basic data are strictly individual 
mterprise data, hence most disaggregated. 


There is only a negligible change in the ranking if standard— 
zed coefficients are used instead of the value of the T-ratio. 
verall conclusions are not altered thereby. 


we Chinese reform of its incentive system and the experience 
of its Asian neighbours 


It has been noted earlier that the Chinese reform plan for a 
rofit—oriented incentive system would move the economy much 
loser to its Asian neighbours than ever before (though State 
wnership of land and factories will remain). The same holds true 
or the development strategies envisioned for China, namely, the 
mport of foreign capital and technology, expansion of exports, 
mport substitution, rationalization of industrial structure 
including adjustments in the mix of heavy and light industries 
nd of small and large-scale enterprises) etc. The Government of 
hina has announced that major policy tools to achieve these 
bjectives will comprise indirect economic levers such as taxes, 
ubsidies, depreciation allowances and access tao bank loans, much 


ike those again in neighbouring economies. Undoubtedly these 
ncentives will affect the sources of profitability for individual 
nterprises. In this section the possible implications of the 


xperiences of neighbouring economies for the reform process in 
he Chinese economy are briefly considered. 


The statistical analysis in the previous section suggests 
hat the major sources of profitability come from innovative 
ctivities by wealth accumulators (represented by the ratio of net 
orth to total assets) and the economy of capital use (capital 
urnover ratio). The question arises as toa how relevant this 
xperience is to Chinese reform of the incentive system. In the 
conomies of China's Asian neighbours, where private ownership af 


enterprises is allowed, the desire to maximize wealth seems to 
provide a major driving force. It ais interesting in this _con= 
nection to note that the ratio of net worth to total assets yields 
the strongest statistical significance for enterprises in Taiwan 
Province compared with those of Japan and the Republic of Korea. 
But in China the law prohibits private ownership of enterprises in 
principle; instead, the incentive to work would come from income 
and wages, which would vary according to the performance of man— 
agers and workers. Though wealth could conceptually be equivalent 
to the discounted sum of income flows, incentive provided by 
wealth-maximizing opportunities could be stronger than that 
provided by performance-determined incomes and wages.* Never the- 
less, greater financial rewards to superior performers would 
create differences in accumulated monetary savings of families —- 24 
position of de facto wealth at least in one form if not in the 
Ownership of productive means. Furthermore, it has been reported 
that a new inheritance law is being designed to allow private 
wealth to be accumulated and inherited to a limited extent, par— 
ticularly in small-scale enterprises and rural areas [23]. These 
incentive measures could unleash the latent forces of efficiency, 
producing greater work intensity and ingenuity among managers and 
workers. 


The available (though indirect) evidence seems encouraging. 
Despite problems associated with transition, such as managers’ 
misunderstanding and misuses of the newly introduced system, wage 
inflation beyond productivity increases, unemployment from shed- 
ding inefficient and redundant workers and price-raising in imper— 
fectly competitive conditions, industrial growth has accelerated 
in recent years. Starting from an industrial growth rate of 
4.1 per cent in 1981, the acceleration reached a rate of 14 per 
Gent dneeLve4ae se. Sperstecent,-ine 19S2hands1O7S percent 1m SSS je 
Folicy-makers are currently worried about overheating of the 
economy and the possibility of inciting general inflation. Like-— 
wise, State revenues increased by & per cent in 1982, 11.7 per 
cent in 1983, and 23 per cent (annual rate for the first six 
months) in 1984 [24]. Tt must be remembered that over § three- 
Quarters of State revenue comes from industrial profits. Although 
lack of information precludes the possibility of an analysis to 
isolate the sources of profitability, the new incentive system had 
undoubtedly played an important role. Efficiency implications of 
the profit earned cannot be drawn, however, until pertinent data 
become available. 


It would be interesting to know whether profit grows faster 
in small-scale enterprises or in larger-scale ones, and whether 
profit rate over capital assets is higher in the one than in the 


*This is basically an empirical question. Scattered evidence 
from Western countries suggests that profit rates are higher when 
the ownership component of management is higher. See 
H. Leibenstein, Beyond Economic Man: A New Foundation ‘for Micro— 
Economics (Cambridge, Massachusetts, Harvard University Press, 
1976), p.° 44;  H. K.> Radice, “Control type, profitability and 
growth in large firms", Economic Journal, September 1971, pp. 
5347-542; and J. Shelton, “Allocative efficiency vs. 'X-efficiency': 
comment", American Economic Review, December 1967, pp. 1252-1258. 
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ther. Such knowledge is important since the problem of fair 
ycome distribution is related, though indirectly, to the relative 
erformance of enterprises of different size. The information is 
Iso useful for policy-makers to design a policy mix for efficient 
Psource allocation. At the moment, however, the relevant infor- 
ation for an analysis of this issue is unavailable. Neverthe— 
Bss, the experience of China's Asian neighbours would seem highly 


ignificant. Many, including Chinese policy-makers, tend to 
Plieve that small-scale enterprises are inherently less efficient 
han large-scale ones. However, the figures presented in the 


Fevious section counter such a belief; that is, the rate of 
rofit compared to capital assets bears no correlation with the 
lize of enterprises. Furthermore, an additional analysis suggests 
hat the smaller the firm size, the higher the total factor pro- 
uctivity* in the case of Japanese manufacturing, and that, over 
ime, total factor productivity improves faster in smaller-scale 
han in larger-scale enterprises for all three economies studied 
Japan, the Republic of Korea and Taiwan Province). 


This suggests that the case of China may be similar to the 
hove experiences, and that China, under the appropriate con- 
ations, could perhaps achieve similar results. For this reason, 
ePtailed comparative studies of policy effects could prove useful 
9 change industrial structure. At any event, the provisions of a 
Bw inheritance law with more generous features for small-scale 
nterprises, currently under preparation in China, could serve as 

potent incentive for promoting efficiency in small enterprises, 

9) 6judge by the experience of China's neighbours. Efficiency— 
ased growth of small-scale enterprises could help to deal with 
he income-distribution problem inherent in greater reliance on 
he market mechanism. This self-help approach could yield far 
Btter results than any direct subsidy approach to redress mal— 
istribution of income, which was practiced until the recent 
=form. The Asian neighbours seem to have demonstrated such a 
aossibility. 


Just as in Japan, the Republic of Korea and Taiwan Province, 
Ne small and medium-scale enterprises would appear to be dominant 
9 China's industrial output, employment and number of industrial 
lants, though precise comparison must- wait for data availa— 
blity. Thus, for instance, it has been reported: "Tt iss remark— 
Sle that more than 95 per cent of them are listed as small units, 
lthough it should be noted that according to Chinese criteria 
actories with 600, 800 or even 1,000 workers are still classed as 


mall. The justification for this probably lies in the fact 
nat these enterprises can still quite definitely be regarded as 
mall in terms of turnover and capital resources. By contrast, 


arge enterprises numbered 1,584 in 1982 and accounted for only 


*Conventionally, value added per employee is used as an index 
F labour productivity. In contrast, total factor productivity 
sasures the combined effect of both labour and capital for an 
awterprise. The analysis is available on request. 


O24%ner™ centevat the totaly. And yet, these numerous: small 
industrial enterprises seem to have been discriminated against in 
access to bank loans and State funds presumably for the alleged 


reason of inefficiency compared with large enterprises fests suck 
discrimination can, however, create a vicious circle. In par— 
Evecare, small-scale industrial enterprises are hard put to 


improve on technology and production costs with meagre capital 
availability, and this widens the technological gap and the cost 
differential between large modern factories and small ones with 
traditional (and often artisanal) technology. This in turn 
results in their credit-unworthiness. Competition in the pursuit 
of profit could worsen the adverse situation unless supplementary 
measures are introduced to redress unequal treatment of small 


enterprises. Herein lies the apparent urgency and importance of 
preventing the worsening of the "dual structure" by devising 
policies appropriate to the Chinese situation. The experience of 


China's neighbours should be taken into account in order to learn 
from their achievements and avoid their mistakes. 


Fierce competition could also come from foreign sources as 
the Chinese economy is gradually opened up. Partly to fence off 
foreign competition temporarily so as to nurture infant indus— 
tries, and partly to encourage foreign joint ventures to invest in 
new industries in China, tariffs could be used as a policy tool. 
For instance, China recently raised tariff rates for magnetic 
video recording equipment (from 80 to 100 per cent), for mimeo— 
graph machines (from 40 to 70 per cent), for desk calculating 
machines (from 20 to 70 per cent), for stainless steel (from 25 ta 
40 per cent) and for certain polyester fibres (from 70 to 90 per 
cent? €26]. However, these measures should be only temporary, 
covering the learning-by-doing phase, since prolonged tariff pro- 
tection tends to breed inefficiency, while individual enterprises 
under protection could earn profits solely because of tariffs and 
the consequent high domestic price. ** The distorted price could 
send a wrong signal in the long run, inviting investors to expand 
output capacity beyond warranted levels (an aspect that China is 
trying to correct in its current reform package). Further, export 
producers using high-priced inputs under protection could lose 
cost—competitiveness in international markets. 


*Small industrial enterprises are reported to have been 
recently redefined (in Beijing, Shanghai, and Tianjin) as those 
“with fixed assets and yearly profits of under 4 million yuan and 


400 ,000 yuan respectively and in other regions those under 
3 million yuan and 300,000 yuan". See Akira Fujimoto, "China's 
economic reforms: the new stage", China Newsletter (Tokyo, Japan, 


External Trade Organization, Tokyo), No. 34, January-February 1985, 
p. 4. 


j *#*#Joel Bergsman has produced evidence to show that enter— 
prises protected from foreign competition tend to become less 


stringent in cost-reducing efforts and that such relaxation 
(X-inefficiency) accounted for 2 to 7 per cent of gross national 
Product in four countries. See Joel Bergsman, "Commercial policy, 


allecative and ‘X-efficiency'", Quarterly Journal of Economics, 
August 1974, pp. 409-433. 


In order to reconcile the conflicting needs to prteect: infant 
ndustries and to encourage exports, the neighbouring economies 


ften used tariff refunds or tariff-equivalent subsidies for 
RPpOort producers. This method allowed the latter to import inputs 
nd machines at world prices and sell the output abroad at world 
rices. But the selling price, owing to the tariff—-subsidy 
cheme, often became lower than the domestic price. Consequently, 


he price differential provided a cause for official investigation 
or dumping charges in the importing country (for example, the 
mited States of America). Whether China, a much bigger economy 
han some of its neighbours, could use the same method without 
mmediate protest from the importing country is a moot question. 
t any rate, an export-—led growth strategy if adopted by China to 
he same extent as its neighbours would demand huge industrial 


djustment in the importing country. The recent trade dispute 
etween China and the United States on textiles and clothing 
llustrates the political dimension of the problem. For such 


Slitico-economic reasons, subsidies as an incentive to encourage 
xports may prove less effective than in the neighbouring econo- 
ies. 


Concluding remarks 


The Chinese economy has embarked upon a long journey for its 
ransformation and efficient industrial growth. As the economy 
radually changes during the next five years (a transition time 
hich observers think necessary (271), many complex problems = and 
Olicy issues will emerge. The industrial incentive and efficien— 
y linkage considered in this paper is a small, though essential, 
art of the whole interrelated set of problems. Undoubtedly, the 
ationalization efforts at enterprise level would create an unem- 
lqyment problem by shedding redundant labour, a price-inflation 
roblem under the condition of imperfect campetition among enter— 
rises, and an income-distribution problem as more able enter— 
rises will be rewarded more under the new incentive system. 


The solution of these problems, particularly during the 
ransitional phase, will require a set of mutually consistent 
Olicies such as the following: a manpower training and alloca-— 
ion policy to take care of Jlabour shed from enterprises;* an 
mcomes policy (wage increases according ta labour productivity) 
t both enterprise and national level, in addition to a macro— 
emand-management policy if inflation is to be effectively curbed; 
nd oan income redistribution policy to suit the Chinese sense of 
quality. But one of the most pressing reforms would appear to be 

policy to ensure a price structure which will reflect the scar— 
ity value of goods and services. Though these policy issues lie 
utside the purview of this paper, they provide the foundations 
o- the new incentive system effectively to promote efficiency 
ithin enterprises. The “right price" provides an important 
lement determining monetary rewards to efficient enterprises and 
t the same time a signal for capacity expansion or contraction in 


#Wang Jibo reports that enterprises under the incentive 
“periment reduced employees by 15 to 2O per cent and raised 
abour productivity by 10 per cent [28]. 


an industry. However, the market, unregulated by a proper anti- 
monopoly law and proper rules for competition, cannot be expected 
to produce the right price structure. It has been reported that 
such laws and rules are currently being reformulated in China. 


All these reforms would seem to concern, at this juncture, 
the reconstruction of a basic institutional framework. But when 
it comes to steering the economy monthly, annually or during a 
plan period, periodical monitoring is needed. Monitoring the 
movement of industrial efficiency is no exception. Chinese indus— 
try under the new incentive system will no doubt undergo an un— 
precedented structural and compositional change during the trans— 
formation period and beyond. It will be constantly asked whether 
industrial efficiency is being maximized along with the structural 
change. To answer such a question, there is a need for empirical 
research based on comprehensive statistical information about the 
behaviour of industrial enterprises. Thus, industrial censuses or 
periodical sample surveys become essential for policy implementa— 
tion. Furthermore, comparative empirical analysis can help 
researchers and policy-makers to glean insights into the experi—- 
ences of other economies. Such insights in turn often make policy 
formulation and implementation more efficient than they would 


otherwise be. It would therefore be useful, as a starting-point 
of comparative research, to devise common definitions of terms ta 
designate characteristics of industrial enterprises, a common 


Classification format of statistical figures and comprehensiveness 
in statistical coverage between different economies. 
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uses of international trade disputes: from generalities 
} specifics 


IE MILITARY ORIGINS OF INDUSTRIALISATION AND 
ITERNATIONAL TRADE RIVALRY 

’ Gautam Sen 

mdon, Frances Pinter, 1984. eff) PD eres ELS aso 


IPASSE AND CRISIS IN STEEL TRADE POLICY 
’ Kent Jones 
ndon, Trade Policy Research Centre, 1985. 99 pp. Price: £3.00 


Despite their differing titles, these two books are concerned 
th much the same issue. Gautam Sen has the following interest— 
iG hypothesis: “the real causes of international trade disputes 
) manufactures hinge on the division of the international polit-— 
al system into competitive nation states" (p. 249). He takes a 
ng-run view of the issue, suggesting that international trade 
valries (protectionism in its largest and nastiest form) is 
demic to the international system. Kent Jones has a similar 
mcern but confines his investigation to the steel industry. He 
‘ks what caused the rapid emergence of protectionist sentiment 
ich subsequently grew into an international "policy crisis" in 
eel trade. How did Governments respond to protectionist pres-— 


res and were these responses effective? The two books share 
her overlapping interests. Sen believes that six industries 
cluding steel (others are chemicals, textiles, machinery, paper 
id paper products and transport equipment) are “strategic” for 


e common goal of national economic self-reliance. The signif— 
ance which Governments attach to the steel industry is evident 
‘om Jones's account. 


Given his all-encompassing approach, the line of reasoning 
hind Sen's argument is the more complicated of the two. Noting 
e “primacy of politics", he argues that the international system 
; dominated by competition between nation States. The currency 

this rivalry is power and "the highest denomination of this 
rrency of power is military capability" (p. 66). If this is the 
ux of Sen's argument, what about his methods of establishing the 
pothesis? He begins with an analysis of structural change, 
awing on earlier analysts including Kuznets and Chenery. These 
sults suggest similarities in the pattern and composition of 
nmufacturing between countries and over time. But the author 
oves to be no statistician. His major sources, both for this 
bject and the discussion of world trade in strategic industries 


hapter V), are out of date — originating mainly from the perisd 
SOQ to 1971 - even though some more recent analysis (as well as 
ta) would have buttressed his case. The "catalytic impact of 


litary requirements are seen as the principal determinant of the 
ructure of production" (p. 93). From this basis, Sen goes on to 


8ST 
265T? 


examine the role of the State, the influence of the transnational 
corporations and the interaction between these two sets of actors 
on the global distribution of production and trade. 


Because his study is confined to trade disputes within the 


steel industry, Jones's task and methods are somewhat more 
straightforward. American trade policy has been a key ingredient 
in the recurrent steel crisis since the late 1949s. Jones 


provides an interesting account of the rise and fall of protec- 
tionist pressures and the evolutions of trade policy restraints 
from quota systems to a tortuous trigger price mechanism and, 
finally, a system of “voluntary" restraint agreements. He focuses 
on the manoeuvrings which have marked trade relations between the 
United States of America and the European Communities and finds 
much in both approaches to be avoided. The theme which reappears 
throughout this study is that trade restraints merely serve tc 
divert, or refocus, a continuing problem. Other suppliers of 
foreign steel may emerge or the original exporters simply earmark 
new markets for attention. 


The primary value of Sen's book is in highlighting the pos- 
sible link between the military imperative and industrialization. 
But because of the weaknesses in his research he fails in estab- 
lishing the case. Curiously, he devotes comparatively little 
attention to electronics, an industry many believe to have clear 
military applications. Like Sen, Jones recognizes that widespread 
government intervention rules out laissez-faire solutions to trade 
problems. He concludes that some form of negotiation is 
necessary. This should be an attempt not to agree on "fair" 
market shares (as in the case of the Multi-Fibre Arrangement), but 
to reassert the principle of non-discrimination and to eliminate 
the constant state of suspicion and crisis among trading 
Partners. Jones's book can be read with benefit by those con- 
cerned in the steel industry and by those with an interest in the 
consequences of widening protectionism. And the latter group 
would include most of us. 


Ghlights from 


DUSTRY AND DEVELOPMENT: GLOBAL REPORT 1985 


ited Nations publication, Sales No. Er Soni. Boe Pile fo" pp. 
ice: 25.00 


One of the results of the research activities of UNIDO is a 
woannual series of Global Reports on Industry and Development. 
e@ 1985 Global Report is the first issue. The Purpose of these 
ports is twofold: first, to present an up-to-date assessment of 
e progress which developing countries are making on their indus— 
ialization efforts within the broad context of developments in 
ie world economy; and second, to analyse policies that would help 
) improve the prospects for industrial development in developing 
untries. The perspective of the report is a global one in that 
e@ problems of industrialization faced by developing countries 
id those of industrial restructuring (reindustrialization) faced 
/ developed countries are seen as interlinked. While it is hoped 
at such a global perspective will be shared and prove persuasive 
Petes Scall stor ®*? co-ordinated “reflation’*by the! North, stirs 
cognized that at the present juncture there are no ‘forces to 
ing such a policy into operation. It is against this background 
at the policy area examined in detail in the 1985 Global Report 
» that of South-South industrial co-operation. Part one of the 
port deals with recent progress on industrialization in a _ global 
intext, and part two with South-South industrial co-operation. A 
ief summary of each part is given below. 


Recent progress on industrialization in a global context 


-—The 1985 Global Report starts by considering industrial 
velopment in a long-term perspective. It argues that the growth 
industrial output achieved during the period 19623-1979 was more 
Pid than in any other period of history. However, since 1979 
© growth of industrial output in developing countries has fal— 
red mainly as a result of ai policy-induced slow-down in the 
onomic growth of the North. The interruption in the process of 
dustrialization has been greatest in Africa and Latin America. 
has been less severe in Asia, where the momentum of economic 
owth was much better sustained during the years 1981-1983. 


The Global Report analyses the slow-down in industrialization 
developing countries during the period 1981 to 1984 by assess— 
g the impact of four factors, namely, weak export earnings, the 
gh level of external debts, reduced inflows of external capital 
d the extraordinarily high level of interest rates. The nega- 
ve influence of these was somewhat reduced by the rapid recovery 
corded in the United States in 1984. Nevertheless, high unem— 
eyment remains a global phenomenon, and the debt problem of the 
uth continues to have global implications. Particularly, the 
ospect of slow growth in Western Europe clouds the outlook for 


lving the severe unemployment problem in that region. African 
untries, traditional trade partners of Western Europe, are 
nding this depressing for their growth prospects. A robust 


covery on a co-ordinated and synchronized basis for all = indus-— 
ialized countries is therefore viewed as an essential condition 
the connected problems of unemployment in the North and debt in 


the South are to be eased. At least a 3.5 per cent rate of long 
term growth in the North as a whote is needed to have some rea 


impact on these problems. 


The Global Report further advocates the crucial need fa 
industrial restructuring on a co-ordinated basis between the Nort 
and the South, if a robust long-term growth of the world econom 
is to be maintained in a non-inflationary manner. Rapidly shift 
ing comparative advantage has brought unprecedented opportunitie 
for an efficient division of labour in industrial productia 
between the two areas. Retarded adjustment to movement of marke 
forces in the world economy, supported by the resurgence of pro 
tectionist sentiment, could pave the way to a return of stag 
flation. Conversely, growth-oriented demand management, if cou 
Pled with efficient restructuring, would provide a means of avoid 
ing its recurrence. In this way, North-South interdependence ca 
be made to work positively for both areas, in other words, t 
increase production and trade. 


To support this conclusion, the Global Report shows throug 
scenariGc exercises that policies which create increased export 
for developing countries are to be preferred to policies which ai! 
to service external debts by reducing imports. The latter type o 
policies not only would be less beneficial for developing coun 
tries, but would also have an adverse impact on the North. Th 
Global Report also considers the impact of limiting debt—-servic 
payments of any single developing country to 25 per cent of it 
export earnings. This would make it easier for the South ti 
regain its growth momentum. 


The Global Report therefore proposes a three-point programm 
to boost the economic growth of developing countries to at leas 
7 per cent per annum, involving the following measures: 


(a) First, co-ordinated policies to sustain economic growt 
rates of at least 3.5 per ‘cent per annum in the North; 

(b) Second, policies to liberalize international trade an 
eventually eliminate barriers by the North to imports of manufac 
tured goods from the South; 


(e) Third, active North-South co-operation for the restruc 
turing of world industry aimed at enhancing global economic effi 
ciency through a rational international division of labour. 


The Global Report recognizes the possibility of lack oa 
interest in the North in such a programme to revitalize the worl 
economy. Its second part is therefore devoted to steps whic 
developing countries can take themselves through intensifie 
South-South co-operation in the field of industrial Production an 
trade in manufactured goods. 


South-South industrial co-operation 


South-South co-operation has been a slogan and a rallying cr 
for developing countries for at least the last 10 years. Yet th 
potential for realizing such co-operation has never been quanti 
fied. The second part of the Global Report sets out to fill thi 


JAP y first by constructing scenarios ta demonstrate the broad 
conomic impact of intensified South-South co-operation, and 
cond by examining the potential increase in South-South trade 


etween 1979 (the base year) and 1990 at the level of 28 branches 
if industry. 


In the 20 years up to 1980, the industrial output of the 
jouth increased fourfold and the range of industrial goods prod- 
iced broadened considerably. The value of South-South trade in 
manufactured goods (valued at current prices) increased fram 
(& billion in 1970 to Sobol Toned nee on endo l bi id one mn 
TD. As a result, the share of the South's total imports 
supplied from within the South rose from 14 per cent in 1970 to 
8 per cent in 1979. The Global Report estimates that this share 
‘ould increase to at least 24 per cent by 1990. 


Most of the growth in South-South trade during the 1970s was 
concentrated in industries producing consumer goods and inter-— 
wdiate products. The  sproportioen Sofi the WSouth's!etetal’ imports 
wiginating in the South in 1979 was over 60 per cent for refined 
jetroleum and over 40 per cent for textiles, clothing, footwear, 
ubber) products and wood products. But in 1979 the South supplied 
ess than 15 per cent of its import requirements of chemicals and 
ron and steel and less than 190 per cent of its import 
requirements of capital goods. 


The Global Report expects the South to become more self- 
‘eliant in allo branches of industry by 1990 and toa raise substan— 
fially the share of imports of chemicals, iron and steel and 
capital goods supplied from within the South. The sharp increase 
m South-South trade in capital goods from #1 billion in 1970 to 
Fli2="billion in 1979 is noted. Moreover, production of capital 
joods in the South grew by 2 per cent per annum between 19653 and 
ayo. With this and other evidence relating to production and 
‘rade complementarities made available through South-South 
‘O-operation, the Global Report dismisses arguments which have 
ween advanced to cast doubt on the developing countries’ capabil— 
ty to expand their production and trade in capital goods. 


A novel feature of the Global Report is the identification of 
sotential trade partners at each branch level of industry for 
south—-South co-operation. The value of total imports and the 
roportion supplied by the South are estimated and compared with 
he level of domestic production in each branch for each of the 
ive regions of the South. Based on the estimates of production 
ind trade during the 1970s, South-South co-operation scenarios are 
constructed. In searching for potential trade partnerships and 
aking projections of potential magnitude up to 197970, both demand 
ind) osupply growth conditions are taken into account for each pair 
f regions. 


Thus, the Global Report provides a description of who will 
rroduce which commodity, how much, and for whom in South-South 


‘o-operation. It also provides a measure of the additional 
‘ccOnomic growth in the South which could be generated by such an 
ncrease in South-South co-operation. The use of global models 


lows a measurement of interregional feedback effects on growth 
nd structural change. The result of such an exercise leads to 


the conclusion that South-South co-operation brings the benefit of 
additional growth for the North, and therefore that it pays for 
the North to help the South to help itself. 


The self-reliance of the South is expected to show the 
fastest improvement between 1979 and 1990 in the equipment and 
consumer durables components of capital goods. 


The impact of intensified South-South trade between 1979 and 
1990 is shown to vary from region to region due to their different 
levels of reliance on exports and different structures of produc— 
tion. UNIDO estimates that a doubling of South-South trade in 
manufactured goods would over 10 years provide a stimulus for an 
increase in industrial output of 20 per cent in the Near East, 
26 per cent in East Asia, 23 per cent in Latin America, 34 per 
cent in Tropical Africa and 48 per cent in the Indian Subcontinent. 


For the South as a whole, the estimated stimulus to be 
derived from intensified South-South co-operation would be a 21 per 
cent increase in industrial output. This would require a much 
higher level of imports from the North, which in turn would 
require an increase of almost six per cent in industrial output in 
the North. 


A global perspective is thus reinforced. Given a reasonable 
chance that the North may launch a co-ordinated recovery with the 
improved access to their markets for the South, a better global 
division of labour will occur in the world industrial economy, 
with the South a much stronger economic and trading partner. But 
even if such a recovery did not come about, increased South-South 
co-operation forms an integral part in the industrial development 
strategy of the South, as envisaged by the 1981 Caracas Plan of 
Action. Such a prospect, UNIDO argues, should be welcomed by the 
North, which will reap some benefits from it. The more positive 
the response of the North, the greater will be the benefits all 
around. 


ROCEEDINGS OF THE SEVENTH INTERNATIONAL CONFERENCE 
IN INPUT-OUTPUT TECHNIQUES 


Inited Nations publication, Sales No. E.94.1I.B.9. 472 pp. 
Tice: oo] @) 


The Seventh International Conference on Input-Output Tech— 
iiques, held from 9 to 13 April 1979 in Innsbruck, Austria, was 
jointly sponsored by the Austrian Government and UNIDO. This 
‘Olume contains 23 of the conference papers, from an original 
otal of over 100. The papers have been selected both to reflect 
he diversity of the conference itself and also to bring together 
nh a more permanent form practical applications and empirical 
‘indings that may be useful to those working in the field. AS a 
survey paper at the conclusion of the volume indicates, input— 
mutput analysis has developed in many different directions and has 
ound useful applications in many fields of planning, forecasting 
ind other economic analyses. The general theme of the conference 
as "Changes in the Structure of the World Economy", and the 
-Opics covered include world models, international trade and co- 
peration, national models, economic growth and structural change, 
nd sectoral price and income distribution. Individual papers 
miginate from the United Nations system, and from both developing 
ind developed countries, including centrally planned economies, 
ind they illustrate different approaches to projections of 
‘egional and world economic growth, the international division of 
abour, technological change, national planning methodologies, and 
anther development issues. 


1ARDBOCK OF INDUSTRIAL STATISTICS, 1984 


Inited Nations publication, Sales No. E/F.84.11.8.8. 
‘rice: #50.00 


This biennial publication provides statistics on major trends 
tithin the manufacturing sector for up to 100 developed and devel— 
ping countries. The data indicate rates of growth, patterns of 
structural change, patterns of consumption in manufacturing 
-ommodities and trade in manufactures. Figures have been compiled 
‘rom a large number of national and international sources as well 
is from unpublished statistics derived from the UNIDO data base. 
fesults are reported for the manufacturing sector, for industrial 
pranches within manufacturing and for individual manufactured com— 


iodities. 
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SOMMATRE 


Evaluation des conséquences d'un déplacement de la protection 
entre secteurs : application & Maurice 


David Greenaway et Chris Milner 


: Les données récentes de la recherche ont facilité l'étude de 
l'"incidence" de la protection, le terme “incidence” étant pris dans 


le sens qu'il a sur le plan des’ finances publiques. Cette 
monographie décrit un modéle économétrique permettant d'évaluer 
l'incidence de la protection & Maurice. Elle analyse la période 
1970-1982 et renferme des estimations de la part de l'incidence qui 
est €& la charge du _ secteur exportation. Les estimations se 
rapportent tant aux produits d'exportation "classiques" qu'aux 
produits "non classiques". La conclusion qui se dégage de la 


monographie est qu'une part relativement importante de la charge de 
la protection se trouve déplacée vers le secteur exportation. La 
Monographie analyse le cadre directeur auquel ce résultat est 
imputable et examine les répercussions que cet état de choses peut 
avoir sur le plan de la politique générale. 


Apercu de l'industrie microélectronique dans 
différents pays en développement 


Sean Eamon Lalor 


Cette monographie expose les différentes méthodes que les pays 

en développement, 4a divers stades de leur développement, peuvent 
“adopter pour édifier un  potentiel dans le domaine de la 
microélectronique. Le premier chapitre fait le point de l'état 
actuel des techniques de microélectronique, et expose l'ampleur et 
la nature de la branche d'activité industrielle et commerciale qui 
en résulte ainsi que les mesures prises par les gouvernements des 


pays développés pour favoriser ce secteur. Le chapitre 2 expose 
briévement l‘texpérience de cing pays (Bangladesh, Inde, Pakistan, 
République de Corée et Venezuela). La monographie renferme ensuite 


des commentaires et des conclusions sur les difficultés auxquelles 
les pays en développement ont a faire face et les possibilités qui 
_s'offrent a eux pour tirer profit des progres de la 
mocroélectronique. 


Les bases du rendement dans l'industrie manufacturiére : 
exemples tirés de l'économie de quelques pays de l'Asie 
orientale et leurs incidences sur les réformes 
actuellement introduites en Chine 


Secrétariat de l1'*ONUDI 


La monographie fournit au Japon, dans la République de Corée et 
dans la Province chinoise de Taiwan certaines données statistiques 
suc les bases du rendement respectif des divers secteurs de 
l'industrie manufacturiére et analyse l'incidence de ces données 
dtexpérience sur l'action que la Chine méne pour mettre en place un 
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nouveau systéme de stimulants orienté vers le profit. Elle souligne 
l'importance qu'il y a 4 établir les liens existant entre 
stimulants, politique générale et rendement. Le premier chapitre 
expose briévement les diverses formes des systémes expérimentaux de 
stimulation et les problémes qui y sont liés pour ce qui est 
d'accroitre le rendement au niveau de l'entreprise. Le deuxiéme 
chapitre renferme les résultats d'analyses de régression sur les 
base du profit, qui permettent de juger de l'efficacité respective 
de chacune d'telles (ou de leur inefficacité) au Japon, dans la 
République de Corée et dans la Province de Taiwan. Le troisiéme 
chapitre traite des incidences possibles de l'expérience économique 
de ces trois pays sur l'action que la Chine méne pour améliorer le 
rendement des entreprises grace & son nouveau systéme de stimulants 
fondé sur l'économie de marché. Le dernier chapitre renferme un 
certain nombre de bréves observations quant a la nécessité de 
recueillir de nouvelles données et de procéder éventuellement a de 
nouvelles recherches. 


EXTRACTO 


Estimacién del desplazamiento de la proteccién entre 
sectores: su aplicacién a Mauricio 


David Greenaway y Chris Milner 


Los progresos tedricos recientes han facilitado el estudio de 
la "incidencia'" de la proteccién, a partir de una interpretacién 
de la "incidencia" en el sentido de la hacienda ptblica. En este 
trabajo se establece un modelo econométrico para calcular la inci- 
dencia de la proteccién en Mauricio. El an4lisis abarca el perio- 
do 1970 a 1982 y se aportan estimaciones de la participacién de la 
incidencia soportada por el sector de productos exporable. Se ha- 
cen estimaciones tanto de los productos “exportables/tradicionales" 
como de los "no tradicionales". Se concluye que una proporcién 
relativamente amplia del peso de la proteccién se desplaza al. sec- 
tor de productos exportables. Se investiga el marco de la politi- 
caa la cual se debe atribuir ese resultado y se comentan las con- 
secuencias politicas de los resultados. 


Panorama de la industria microelectrénica en 


determinados paises en desarrollo 


Sean Eamon Lalor 


Este estudio muestra como pueden enfocar los paises en desa- 
rrollo que se encuentran en diferentes fases de desarrollo el es- 
tablecimiento de una capacidad microelectrénica. En el capitulo 1 
se expone el estado de los conocimientos sobre tecnologia micro- 
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electrénica, las dimensiones y la naturaleza de la industria y el 
comercio que se derivan de ella y las medidas politicas que utili- 
zan los gobiernos de los paises desarrollados para promover la in- 
dustria. En el capftulo 2 se resumen los estudios de cinco casos 
(Bangladesh, la India, el Pakistan, la Repiblica de Corea y 
Venezuela). Después se hacen comentarios y se extraen conclusio- 
nes sobre las dificultades y las oportunidades que hallan los pai- 


ses en desarrollo para aprovechar los progresos de la tecnologia 
de la microelectrénica. 


Fuentes de eficacia en las manufacturas: algunos datos procedentes 
de las economias del Asia oriental y sus consecuencias 
para las reformas en curso en China 


Secretaria de la ONUDI 


El trabajo expone algunos datos estadisticos de la experien- 
cia del Japén, la Reptiblica de Corea y la provincia china de 
Taiwan acerca de las fuentes de eficacia de las asignaciones en la 
industria manufacturera y examina las consecuencias de la experien- 
cia en esas economias para los esfuerzos de China por aplicar un 
nuevo sistema de incentivos orientado hacia la obtencién de bene- 
ficios. Se hace hincapié en el diagnéstico de las vinculaciones 
incentivo-politica-eficacia-consecuencias. La seccidén primera exa- 
mina de manera sucinta varias formas de sistemas experimentales de 
incentivos y los problemas que comporta cada una de ellas en el 
aumento de la eficacia en las empresas. La segunda seccién expone 
los resultados de los andlisis de regresidén de las fuentes de bene- 
ficios, lo cual permite juzgar la eficacia (0 la ineficacia) de las 
asignaciones en el Japén, en la Reptiblica de Corea y en la provin- 
cia de Taiwan. En la seccién tercera se comentan las posibles con- 
secuencias de las experiencias de esas economias para los esfuerzos 
realizados por China a fin de mejorar la eficacia de las empresas 
mediante su nuevo sistema de incentivos orientado hacia el mercado. 
En la iltima seccién se hacen algunas observaciones breves sobre la 
necesidad de datos y sobre las posibles investigaciones futuras. 


INFORMATION FOR CONTRIBUTORS 


The Supervisory Panel of Industry and Development welcomes 
contributions relevant to the stated aims and scope of the journal. 
Authors should contact the Supervisory Panel at the address given 
below. 


1. Articles may be submitted in English, French or Spanish to: 


Supervisory Panel of Industry and Development 
Division for Industrial Studies, UNIDO 

P.O. 80x 300 

A-1400 Vienna, Austria 


Articles submitted should contain original, unpublished work not 
being considered for publication elsewhere. 


The Supervisory Panel does not accept responsibility for loss of 
manuscripts. 


Two copies of the manuscript should be submitted. It should be 
typewritten in double spacing on white bond paper, and all pages 
should be numbered consecutively. 


The first page of the manuscript should contain the title, the 
name and institutional affiliation of the author, a summary of the 
article not exceeding 100 words, and the current address of the 
person to whom proofs may be sent. 


Mathematical expressions should be numbered throughout the 
manuscript. If a derivation has been abbreviated, the full 
derivation should be presented on a separate sheet, which will 
not be published. The use of complex mathematics should be 
kept to a minimum. 


Footnotes should be numbered consecutively throughout the 
text. References should include complete bibliographical data: 
author, full title of paper (or book), publisher, and place and date 
of publication. A reference to an article published in another 
journal should include that journal’s full title, as well as the place 
and date of publication, author, volume number, issue number 
and page numbers. See a current issue of /ndustry and Devel- 
opment for the style employed for footnotes and references. 


Illustrations and tables should be numbered consecutively 
throughout the text and provided with clear captions and labels. 


Fifty offprints of their articles will be made available to authors. 


Authors should note that, under United Nations publication 
rules, articles accepted for publication are subject to editorial 
review by the UNIDO secretariat. 
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